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INTRODUCTORY ADDRESS 
By THE TOASTMASTER 


IRvIN ABELL, M.D. 


LOUISVILLE, Ky. 


Tue Southern Surgical Association returns this year to its natal city, 
and we, who enjoy the privilege of being the professional descendants of the 
worthies who founded it, come together to pay a tribute of respect and honor 
to those who launched upon the professional sea, an association that was 
destined to attain a position as one of the foremost surgical bodies of the 
world. With its geographic boundaries limited to the Southland, it offered 
to the devotees of surgery and gynecology of this section an outlet for their 
productions, many of which have found an enduring place in the fields of 
surgical literature and of surgical attainment. At the time of its founding 
the advantage and opportunities offered by the societies and literature of 


today were but in their infancy and the Southern Surgical and Gynecological 


\ssociation afforded for many the one portal for their entry into the field of 
professional letters. 


In his address of welcome delivered at the first Annual Session in Bir- 
mingham on December 4, 1888, the Hon. A. O. Lane, Mayor of the City, 
aptly expressed in the following words one of the prime reasons for its 
existence: ““There is no thinker so profound but that he can reach a greater 
depth through the stimulus of other minds; there is no genius so luminous 
but that it can gather new radiance by borrowing new gems of thought. 
\nd I know of no better means of communicating thought and securing con- 


certed action than for the thinkers and actors to come in close personal con- 
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tact and communion. The most attentive reader will turn from a printed 
lecture, which he can buy for a nickel, and pay a dollar to hear it spoken by 
the author, and consider the investment wisely made. In the first case he 
sees, but in the second he sees, hears, and feels, and living for the time being 
with the author he grasps his thoughts, and receives the impress of his mind.” 

In his presidential address delivered at the same meeting Dr. W. D. Hag- 
gard, Sr., in speaking of the new Association, said: “Its face is set in the 
right direction, with its eyes fixed upon the rising and not the setting sun. 
It forms a nucleus around which the votaries of science may gather, and as 
the great republic of letters forms the democracy of science whose realms 
are penetrated by no royal road, it is open on all sides alike to those who 
with persistent industry, energy and skill, shall ask to join the grand army 
of scientific observers. So we reach out our hands and invite into our circle 
such men as have by their works entitled them to the distinction of being 
educated, talented and industrious workers in the field of scientific research.” 

The first volume of Transactions published following the Birmingham 
meeting, in 1888, shows upon the membership roster the names of 97 dis- 
tinguished practitioners, all hailing from the Southern States. The member- 
ship limit was later set at 150 and surgeons of distinction from regions of 
the country other than the Southland were admitted to Fellowship. At the 
29th Annual Meeting held at White Sulphur, Va., in 1916, the name of the 
organization was changed from the Southern Surgical and Gynecological 
Association to the Southern Surgical Association. Still later when the in- 
crease in population and the growth and development of surgery and its 
specialties produced an increasing number of surgeons of ability meeting 
the requirements for membership, the limit was raised to 200, at which 
it now stands. Beginning, as Doctor Haggard, Sr., stated, with its eyes fixed 
upon the rising sun, the Association has consistently maintained this attitude, 
its record during the 50 years showing a progressive march of enduring 
achievement. In the list of its presidents are to be found the names of many 
who not only graced the Southern Surgical Association but as well shed luster 
upon American medicine. W. D. Haggard, Senior and Junior, Hunter H. 
and Stuart McGuire, Lewis S. McMurtry, Louis McLane Tiffany, Richard 
Douglas, W. E. B. Davis, Howard A. Kelly, F. W. Parham, Rudolph Matas, 
J. M. T. Finney, Thomas S. Cullen, James E. Thompson, Randolph Winslow, 
C. Jeff Miller, H. A. Royster and Guy L. Hunner, all loom large on the 
horizon of American surgery, on the milestones of which will be found an 
enrollment of their accomplishments. Each and every one whom the As- 
sociation has honored with its presidency, with the exception of the incum- 


bent in 1925, has left his imprint on the scroll of time, in attestation of the 


offerings of Southern surgery reverently placed upon the altar of science. 
The volumes of Transactions represent the ever advancing wedge of cur- 
rent surgical knowledge for their respective periods, containing the records 
of priority achievements and contributions from clinical research that have 
added materially to the sum total of surgical lore. The responsibility for the 
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acquisition and the dissemination of medical learning rests solely on the pro- 
fession. Its greatest asset is constituted by the constantly accumulating fund 
of knowledge stored in the minds and in the literature of its members. In 
reviewing the history of this Association one finds abundant evidence that its 
members have discharged with everlasting credit their obligation in con- 
tributing to the surgical portion of this common capital. 

The Southern Surgical Association, collectively, has always measured up 


to the traditions and heritage of American medicine, which in part may be 


briefly summarized as follows: “Medicine is a most active profession, always 


filled with new and striking problems, and one of the best since its aim is 
the betterment of man. Medicine is the most ancient of professions, being 
older than Christianity and antedating the inception of civil law. It has its 
own system of rewards and punishments, its own disappointments and its 
own glories. It is a profession that has a broadening influence on the human 
mind and is characterized by a most splendid charity. It is an acquisition in 
the best tendencies and a protection against the worst tendencies. It con- 
structs no trusts; it founds no monopolies; it excludes no qualified prac- 
titioner ; it retains for its profit no valuable discovery and it has no standing 
room for the quack, the scoundrel and the charlatan. Its best work is done 
in the light which beats upon its throne, not in the arena of politics encouraged 
by the cheers of thousands, not in the seclusion of the cloister sustained by 
the hope of eternal joy, but in the storm and wind swept country, in the 
streets of the village, in the boulevards of the city, on the desolate field of 
battle where pain and pestilence, illness and misery are combated often with 
none but God to see it. It furnishes a curiously checkered life, a life in which 
storm clouds alternate with sunbeams. With the exception of the ministry it 
stands closer than any other calling to the secret of eternity and watches 
death ever busy with her shuttle as she weaves her somber threads into the 
woof and warp of the affairs of men. It seeks to mitigate human sufferings, 
to prolong human life.” These have ever been its watchwords, are still and 
always will be, constituting its cloud of smoke by day and its pillar of fire 
by night. ‘One should enter such a profession with properly exalted ideals ; 
with a belief in its greatness, its dignity, its stability, its real importance, its 
essential strength. One should resolve to learn to observe, to compare, to 
analyze, to study, to think, to avoid formulas, to cast out sordid thoughts, 
to repudiate shallowness, advertising and vain pretensions.” In short, to 
be a worthy disciple of Aésculapius, reflecting honor and credit on the pro- 
fession and deriving from it the happiness that makes life worth while, being 
held in grateful remembrance by those whom one has served and in respect 

| esteem by the confreres with whom and among whom one has lived 
nd worked. It becomes now my pleasing duty to present to you another 

‘tinguished president, whose contributions to the common store of surgical 

wledge have been most signal ones—our president, Dr. Fred L. Rankin. 





PRESIDENTIAL ADDRESS 


MILESTONES ON THE ROAD OF SURGERY* 
Frep W. Rankin, M.D. 


LEXINGTON, Ky. 


To-pay marks the semicentennial of the founding of the Southern Sur- 
gical Association. It is a day of remembrance. Fifty years ago in this City 
of Birmingham, leading surgeons of the South met to organize an associa- 
tion destined to become one of the outstanding factors in surgery of the 
Western Hemisphere. Since its organization a generation has died—a group 
of successors has been born upon whose shoulders has fallen the mantle of 
membership in this favored assembly. 

The roster of the battalion of pioneers no longer holds the name of a 
single Founder on its list of the living; the last of the old guard, Dr. 
Isaac Scott Stone, answered the final rollcall in December, 1936. Through 
this half century the Southern Surgical Association has recorded in the deeds 
of its Founders and members a monument of service to science worthy of 
the men who, in November, 1886, met to discuss the formation of a society 
to be known as the Alabama Surgical and Gynecological Association. This 
meeting was held at the invitation of Dr. W. E. D. Davis and his brother, 
Dr. J. D. S. Davis, editors of the Alabama Surgical and Medical Journal, of 
Birmingham. 

Realizing the difficulties which would be placed in the way of the infant 
union, should it come in conflict with the medical association of the State of 
Alabama, it was emphasized that its work was scientific and entirely unrelated 
to other medical matters. Its object was only the advancement of surgery 
and gynecology in the State of Alabama. 

At this meeting a dozen of the leading surgeons of the South were made 
D. Davis said: “To form a 


honorary members desiring, as Doctor W. E. 
Doc- 


Southern organization later with these distinguished men as a nucleus.” 
tor Davis in his Presidential Address, in 1902, again insists that he had the 
idea of a wide sectional surgical body, but deemed it more advisable to develop 
the local Alabama society immediately and to put off until some future time 
expansion into a larger and more exclusive body. ‘The early extension of 
the Alabama Society,” he says, “into the Southern Surgical and Gynecological 
Association, was due entirely to Jerome Cochran of Alabama.” <A great 


medical organizer, Cochran displayed a lack of interest in, perhaps not a 


hostility toward, the new organization, but certainly began to discourage 
its support by the foremost men of the local profession. Not only did he 


* Delivered before the Southern Surgical Association, at Birmingham, Ala., Dece1 


7, 1937- 
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fail in sympathy with the president, Doctor Rosser, but was suspicious of the 


editors of the Alabama Medical and Surgical Journal because they differed 
with him on some points connected with the state association. As a result 
of this lack of sympathy the leaders of the Alabama Association decided to 
enlarge its scope and during the meeting of October 11-12, 1887, the South- 
ern Surgical and Gynecological Association was formed, mainly by men from 
Alabama but with a few notable outsiders such as Haggard and Cain of Nash- 
ville, and Hyer, of Mississippi. It may be said that after the formative years 
of the association had passed, Jerome Cochran became a firm supporter of the 
association and a friend of its Founders. 

The organization was perfected October 12, 1887, with Dr. W. D. Hag- 
gard, Sr., President, and Dr. W. E. D. Davis, Secretary. These forward- 
looking men, with a profound disregard of that superb individualism and mag- 
nificent provincialism which was so much a part of the old South and which 
Southerners of this generation so love and revere, realizing that science 
knows no bounds, disregarded geographic considerations and soon instituted 
the policy of inviting prominent surgeons of other sections of the country 
to become members. 

In the Constitution adopted at this meeting, Article 2 states: “The object 
of this Association is to forward the study and practice of surgery and 
gynecology among the profession of the Southern states.” Article 2 of the 
present Constitution reads: ‘The object of this Association shall be to further 
the practice of surgery in the various departments, especially among the pro- 
fession of the Southern states.”” A slight change indeed, from the original 
\rticle 2, but indicating that the objectives of the Association have always 
been those of men of pioneering instinct; namely, disregard of territorial 
boundaries. 

\ny surgical organization founded in the South has indeed a rich heritage. 
The names of Crawford W. Long, Ephraim McDowell, J. Marion Sims, 
Brasheer, McCreary, Smythe, Eve, Benjamin Dudley, Winslow, Yandell, 
Battey, Bedford Brown, McGuire, Kallock, Haggard, Sr., Samuel D. Gross, 
Tiffany, Stone, Richardson, Briggs, Gorgas, McMurtry, Campbell, West- 
moreland, Gilmore, Mott, Mastin, and a long roster of other celebrities worthy 
to be classed with these immortals, are shining lights of a former generation 
in the starry firmament of Southern surgery. 

Steeped in the traditions of the past, there has been transmitted to us 
of this generation a sacred trust as members of the Southern Surgical Asso- 
ciation. Tradition is the oral record of successful actions and deeds of the 

ast, which, transmitted to a succeeding generation, influences its achieve- 
ments because of loyalty and reverence for the past. Facts stand the test 
of time—opinions die and are forgotten. “Time,” writes the scientist, “‘over- 
hrows the illusions of opinion but confirms the decisions of nature.” 

The traditions of this Association as handed down from its Founders 

tain unchanged. Born at the beginning of a new era when Lister and 
steur had revolutionized the practice of medicine and surgery by their dis- 
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coveries and transformed it into “an art of limitless achievements and applica- 
tions,” the Fathers of the Southern Surgical Association were not, as Maes so 
aptly puts it, “confused that they had made pure science its chief aim—they saw 
more clearly, alas, than many of us today, wherein lie the true medical values. 
‘They recognized with equal clarity that the ultimate aim of the surgical art is 
not the exhibition of scientific principles, but the healing of the sick. Their 
emphasis upon the art rather than upon the science of surgery colors their 
communications, permeates their discussion, is implicit in their every pro- 
nouncements.’” Still loyal to these aims, ideals, and traditions, this Associa- 
tion represents the highest, not only in scientific surgery, but in its clinical 
application, and still considers the healing of the sick to be the paramount 
office of surgeons; a justifiable obligation of a craft as old as man himself 
and born of trauma, by necessity. The pages of history chronicle its develop- 
ment both as an art and a science from remotest antiquity, in stages some- 
times empirical, frequently beclouded by argument, but always going for- 
ward with an idealism which has become a characteristic of our profession. 

While the surgical shrine of the future will in all probability have many 
and varied pillars representing conditions of which we of the present genera- 
tion have little conception, the temple of the past rests firmly upon a founda- 
tion of anatomy, supplemented and reinforced by physiology, buttressed by 
research, and fortified within the past century by the other ancillary sciences 
of pathology, bacteriology and biochemistry. 

Anatomy is the cornerstone of the foundation upon which the edifice of 
medicine has been built and has from earliest times been the vital ground- 
work of the art and science of surgery as evidenced by the fact that through- 
out the ages the master surgeons have been anatomists first and surgeons 
second. As priceless ingredients in the binding mortar of its structure, there 
have appeared the names of such pioneers as Vesalius, perhaps the greatest 
of all anatomists, Fabricius, Morgagni, and others, leaving their impress on 
future generations. 

Five centuries after Hippocrates had established medicine as a science and 
the school of Alexandria had succeeded in confirming anatomy in its relation- 
ship to medicine in general by carrying out the first dissection of the human 
body, Galen came to Rome and introduced the science of research. Avicenna, 
born in 980 A.D., was responsible for carrying the work of Hippocrates and 
Galen into the East and thence to Europe by means of the Arabs. 

Following Galen for a period of years, perhaps covering many centuries, 
the medical profession entered into an era of empiricism and_ philosophic 
disputation from which it was revived by the work of such pioneers as Pare, 
“Prelate of French Surgeons”; Wiseman, “Father of English Surgery”; 
Harvey, with his discovery of the circulation of the blood; John Hunter, 
“the greatest surgeon of all ages before Lister”; Lister; Long, and others 


who by their dauntless and untiring efforts succeeded in leading the science 


of surgery along a darkened path occasionally made brilliant by the results 
of their own perseverance and genius. 
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The story of surgery actually becomes the story of accident and trauma 
of a life brought in constant contact with the claws and fangs of wild ani- 
mals and the crushing weapons of an almost equally wild human race. With 
the wiping out of earlier civilization under the repeated invasions of the 
Huns, Vandals, and the Nordic hordes, surgery with the other arts and 
sciences fell upon dark days, not to be revived until some 800 years after 


the fall of Rome, when medieval surgery was born. 
“The quarrel as to whether medicine is a science or an art has not sub- 


sided,” said Lord Moynihan, “and will not be silenced until it is recognized 
that medicine is fully entitled to rank with both; with science in its enquiry; 
with art in its practice.” It is a profession whose disciples deal in the 
Mosaic of life not only with processes of disease, but with the patient like- 
wise. The practice of surgery, as Learmonth so aptly puts it, “combines the 
flawless union of surgical craft and surgical art.’ Science represents the 
accumulation of knowledge, which knowledge applied to clinical surgery is 
surgical judgment ; an intangible thing which Cushing refers to as “a more or 
less inspirational quality which is variable and elusive, all surgeons being 
conscious of having it in hand on some occasions, of losing it on others. It 
is a good deal like a game which even the best and most consistent player 
foozles for some unaccountable reason at certain times.” 

The art of surgery deals largely with handicraftsmanship. It is the 
application of knowledge toward a definite objective, and while in this man- 
ner it parallels the science of surgery, actually it is the application of facts 
which have been gleaned from science. Repeated application of knowledge 
develops skill and deftness. It has been said that knowledge represents the 
scars of experience; healed wounds too often received through disappoint- 
ment and discouragement, almost to the point of despair. The unblemished 
union of the idea and execution of a surgical maneuver is the perfection of 
art. Artistic handicraftsmanship is the result of accuracy, gentleness, timing 
and decision ; speed is not an essential factor in the performance of an opera- 
tion. A prolonged operation, under proper anesthesia and carried out with 
gentle manipulation of the viscera and tissues under attack, may be accom- 
plished without detriment to the physiologic equilibrium. The quickly ac- 
complished operation, indeed, may be a most badly performed one and the 
so-called speedy and dextrous operator may be a dangerous surgeon. Bold- 
ness and daring in the operating room may not be substituted for judgment, 
but the uncalloused and responsive surgical conscience plus vision and ex- 
perience constitute the mature surgical soul. 

Timing is but the rhythmic coordination of energy applied in a given 
direction ; the one element of time which makes for speed with accuracy is the 
elimination of false motions. To this add the careful placing of ligatures, the 
accurate isolation of planes of tissue and skillful resection of viscera con- 
taining pathologic elements, the gentle coaptation of anatomic layers of 
suture, and all done with reverence for the parts; a surgical operation becomes 

mparable to the work of the great artists. When an operative maneuver 
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has been carried out in this manner to its consummation, the evidence of the 
maturity of the operator is again reflected in his ability to recognize the end 
rather than to continue fondling tissues and organs with evident reluctance 
to abandon his task. 

Artists build from inert material displaying on canvas or in marble the 
anatomic outlines of the human form in its purest perfection, but the surgeon 
uses the body of his fellowman for his canvas. The responsibilities of a 
surgical operation should, and do rest heavily upon the conscience of a Mas- 
ter Surgeon. To perform a delicate operation upon the human body should 
be a ritual, and when appreciated in its beauty, is the ultimate in art. To 
observe the masterly deftness and accurate craftsmanship of a Cushing, a 
Crile, or a Finney, gives one the feeling that this epitome of the accomplish- 
ment of the surgical act is being carried out like Michelangelo, Leonardo Da 
Vinci, or Benvenuto Cellini accomplished their immortality in art. 

The performance of the operative act rests upon three columns in the 
surgical temple—hemostasis, anesthesia, and asepsis. Hemostasis was the 
first of these fundamentals developed by man and represents the first con- 
structive act in the treatment of trauma. Accomplished first by pressure, sub- 
sequently by tourniquet and hot irons, the ligature finally was evolved. Celsus 
mentioned the ligature but not the application of it. 

The circulation of the blood through the body remained, through the ages, 
shrouded in mystery until Harvey, in 1620, described it. Galen first described 
the arteries as carriers of blood but failed to uncover many anatomic facts be- 
cause of his disposition to hide science behind a screen of theory regarding the 
spirits of the body. Attributing bodily functions to the agency of these 
spirits, research was abandoned and nothing definite and clear-cut resulted. 
The application then of constricting materials to vessels arresting hemorrhage, 
remained to that high priest of French surgery, Paré, in the treatment of 
wounds at the Battle of Dam Vielliere, in 1552. 

Secondary hemorrhage due to infection remained the bete noire of sur- 
geons and even to-day is a feared postoperative complication, but much less 
common of occurrence than in prelisterian times. Only since anesthesia has 
permitted one to work carefully, accurately, slowly, and with great attention 
to detail and tissues, has proper hemostasis been possible. Halsted, perhaps 
more than any other man of modern times, is responsible for the careful and 
accurate clamping of arteries with small artery forceps and without injury to 
the adjacent tissues, and ligating them accurately and singly. Called by Cut- 
ler “the author of the surgery of safety,’’ he demonstrated that the time ele- 
ment in surgery is not of maximum importance, but an operation may be a 
careful, leisurely procedure if carried out with the utmost respect to tissues. 

The second fundamental of surgery—namely, anesthesia—discovered in 
1842, made possible the abatement of the operative horrors common to the 
earlier centuries. The administration of an anesthetic is a part of the surgical 
art which is still, I feel, not completely appreciated. To recognize its value re- 


quires long experience and intensive study by one interested in this phase of 
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operations and not by one who uses it as a stepping stone. With proper 
anesthesia, and consequently good relaxation, surgical operations are per- 
formed with less risk and fewer complications as well as inconveniences to 
the patient. 

Many advantages are gained by preanesthetic medication which tends to 
reduce the fear and dread of operation to a minimum, and is greatly ap- 
preciated by both the patient and the surgeon. That the ideal anesthetic has 
not been discovered yet is undoubtedly true, but that hope of its appearance 
need not be abandoned may be asserted with equal confidence. 


\sepsis, the most important but last discovered of the triad of contributory 


principles upon which surgery is based, announced by Lister 20 years after 


the discovery of anesthesia, established surgery as a science and made pos- 
sible the accurate application of the surgical art to every cavity and location 
in the body. 

The momentous discoveries of Pasteur caused the greatest revolution 
ever recorded in medical history, albeit his countrymen denied them. Lister 
first applied these principles to suppurating wounds. Lord Moynihan ac- 
corded him a glowing tribute when he said: “He has been the cause of saving 
more lives than all the wars of the ages have taken away.” 

\sepsis begins with the preliminary maneuvers prior to operation and 
includes not only the sterilization of instruments, appliances, and dressings 
to be used in the operative field, but the surgical cleanliness of the operator 
himself, and his entire corps of assistants. The control of sepsis, called to-day 
“surgical technic,’ leaves an operation no longer an adventure among micro- 
organisms, and the responsibility of its thoroughness should rest heavily upon 
the conscience of the entire operating room personnel. The words of Hip- 
pocrates: “The things relating to surgery are—the patient; the operator; the 
assistants ; the instruments ; the light, where and how; how many things, and 
how ; where the body, and the instruments ; the time; the manner ; the part’- 
accurately emphasize all the important factors which, taken together, com- 
prise a surgical picture. 

\ handmaiden of the surgical triad and one of the most important factors 
in the successful carrying out of any operation is exposure. More operations 
are badly performed because of inadequate exposure secondary to small 
incisions or a poorly isolated operative field than because of almost any 
ther factor. 

Many complications such as hemorrhage, injury to bile ducts, recurrent 
laryngeal nerves, or ureters occur because the exposure is too incomplete to 
permit an anatomic dissection of the vital organs in the operative field. Re- 
tracting the tissues gently and exposing the pathology in question is not only 
one of the most important functions of some member of the operating team, 
but is an art in itself and an act upon which every busy surgeon should insist. 
The proper position on the table, the proper placing and the extent of the 

‘ision, and retraction without trauma to the tissues not only make the dif- 
ence between an artistically and rightly performed operation and one 
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accomplished clumsily and with difficulty, but in these proper steps are guaran- 
teed freedom from complications, as well as better wound healing and _ ulti- 
mate recovery. With the improved technic of modern surgical operations, ac- 
complished by dextrous hands, this generation has seen a most extraordinary 
reduction in operative mortality, a very great increase in the comfort of the 
patient both before and after operation, and greater satisfaction in the ul- 
timate outcome. 

The aims of present-day surgery which should be, and reasonably are, 
laudable attempts to justify the glorious tradition of our guild, and the dis- 
position to accept the responsibilities which our illustrious predecessors have 
imposed upon us, are indicated in our modern practice by certain trends which 
inevitably affect the currents of our progress. In an hour of social, economic, 
and political unrest, it is comforting to reflect that our generation takes up but 
a small limit of time in its relation to the future, and that probably “the new 
energizing racial spirit whose resulting momentum of events will carry us 
farther and faster in a few years than in any generation past” will hardly 
cause scientific progress to deviate from its normal cycle, although one must 
recognize the present-day ferment. 

The three major objectives which I believe the progress of modern surgery 
will demand in the future are: First, elevation of standards of graduate in- 
struction ; second, adequate certification of surgeons; and third, the controlled 
hospital. 

Increasing specialization naturally evokes a number of questions: Do we 
have too many specialists; is specialization being gradually overdone? The 
answer to this, I think, must essentially be—no, we do not have too many 
qualified specialists—that is, if we designate as a specialist a member of the 
profession who by training and experience will be accepted by his peers as 
expert in a particular field. 

There is no substitute for experience and only by prolonged apprenticeship 
in a given field may anyone become sufficiently qualified to be designated 
as a specialist. The requirements to-day set up to establish adequate quali- 
fication and certification of specialists are evidence of forward-looking rather 
than a laissez-faire attitude, and undoubtedly will result in surgical achieve- 
ment consonant with the traditions of the past. 

The great trend toward specialization is unquestionably the most important 
single change in medicine during the last quarter century—a change brought 
about, one is convinced, both by the medical profession itself and by the at- 


titude of the laity toward specialists. Indeed, specialists have developed until 


the practice of surgery has become the art of specialization, and who among 
surgeons would have it otherwise? No longer is the statement true of the 


great Gross that: “It is safe to say that there is not a medical man on this con- 
tinent who devotes himself exclusively to the practice of surgery, and that 
American medical men are general practitioners and cover the entire field of 
medicine, surgery, and obstetrics.” 

So different are conditions nowadays, and so divided is medicine that 
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surgery itself is subdivided into multiple specialties. Information accepted 
both by the Committee on the Cost of Medical Care and the Commission on 
\ledical Education points out that from 24 to 39 per cent, or an average 
of one out of three physicians in the United States, to-day limits himself to a 


specialty in some field. The general surgeon of to-day lives in the afternoon 


of his career. His immediate future is clearly outlined and directed by the 
changes which medical education is undergoing. 

Due in a large part to the efforts of the Council on Medical Education 
and Hospitals of the American Medical Association, since the turn of the 
present century undergraduate educational standards have been improved, 
substandard schools eliminated, hospital standards elevated and by and large 
it may be said that the candidate for the M.D. degree receives a satisfactory 
and uniform education, with a flexible curriculum, adaptable enough to meet 
the changing demands. Once graduated, however, the picture is an entirely 
different one and as Pool pointed out in his masterly Presidential Address be- 
fore the American Surgical Association in 1936: ‘“The weakest link in the 
chain of medical education is in postgraduate surgery.” 

To meet the increasing demands for providing trained specialists, a definite 
movement is under way throughout the medical profession, fostered and 
forwarded by authoritative organizations, not only to arrive at and fix stand- 
ards of training for postgraduate education, but to increase the opportunities 
for training surgeons by the utilization of all the hospital and teaching facilities 
which are available. There are now 12 Specialty Boards functioning and 
focusing attention on the necessity of elevation of standards beyond those 
which now exist, as well as providing methods and means for so doing. 

The most recent of these boards, the American Board of Surgery, is con- 
cerned with, the principles of postgraduate study and has established definite 
qualifying standards of training and apprenticeship which are a conservative 
medium in a sea of complex opinions relative to the length of time and 
training necessary to qualify surgeons in a given field. Five years of train- 
ing after the intern-year, three of which are devoted to intensive postgraduate 
study before the candidate is eligible to take the examination, is the middle 
course adopted by this Board. Certainly, it must be agreed that graduate 
training, moral and ethical standards, knowledge of basic sciences, post- 
graduate study of an adequate, though still undetermined number of years, 
and apprenticeship under a senior surgeon who is qualified for the practice 
of surgery will be greatly to the advantage of the group willing to voluntarily 
undergo this rigorous training. It is possible that the stress put on formal 
and approved apprenticeship needs neither emphasis nor explanation, but it 
is well to remember that valuable experience does not consist in the unsuper- 
vised and uncorrected doing of the same thing in the wrong way a thousand 
times, : 

That the certification must be voluntary is obvious and the corollary prob- 

1, of finding means whereby it is possible for the public to distinguish be- 

een the adequately prepared specialist and the one who by self-election 
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designates himself as such, is closely related to the problem of special licensure 
and the controlled hospital staff. While special licensure for surgeons may 
be an ideal at which to aim in the future, the complexity of the problem at 
the present time makes it appear an Utopian dream, and it seems to me that 
voluntary certification and suasion of a flexible type probably will accom- 
plish much more in the immediate future than attempts to arbitrarily force 
a change in the present methods. 

Granted an adequate number of properly qualified surgeons, prope: 


ly 
certificated, there remains the problem of providing criteria by which the 
public may know who is a qualified surgeon. This responsibility must be 
faced and accepted both by the medical profession itself and by the hospitals. 

The responsibility of the medical profession is to determine standards of 
proficiency by which surgeons may be judged; the responsibility of the hos- 
pital is to enforce these standards rigorously and without fear or favor and at 
the same time to associate themselves with movements which provide more 
adequate opportunities for training surgeons in the future. Qualified sur- 
geons only, should be permitted to fill hospital staff appointments, and_ the 
corollary follows plainly, that only surgeons qualified or in a supervised proc- 
ess of being qualified, for staff appointments should be permitted the privi- 
leges of the operating room. 

Despite the apparent difficulties faced by aspiring young surgeons in 
the harsh weeding-out process which they are compelled to undergo, they 
may view with complacency the compensation which the future holds for 
them. There will continue to be progress in surgery. Each generation 
“through its elder statesmen” has invariably been accustomed to feel that 
with its accomplishments ended, the ultimate has been attained. Such an 
attitude is as old as history itself. From Ambroise Paré, in the sixteenth cen- 
tury, through Velpeau and others, down to the late Lord Moynihan, such 
characteristic utterances have been recorded, and, strangely enough, after 
each declaration some great discovery along the path of progress in surgery 
has been announced. 

To realize that there are still worlds for the surgeon, physiologist, and 


biochemist to conquer, one need only to recall that cancer, arterial hyperten- 
\ 7, - 


sion and many other diseases continue to take their accustomed toll of hu- 
manity. Opportunity is not wanting, work is yet to be done, forward-looking 
surgeons may be denied nothing of achievement. The old institutions shall 
not be jettisoned but the structure of surgical science of the future will con- 
tinue to stand as Bodenhaver wrote: “Like the Doric column, simple, pure, 
and majestic, having Fact for its basis, Induction for its pillar, and Truth 
alone for its capital.” 

The heritage of surgery from Hippocrates and Galen through Avicenna, 
Paré, Harvey, Lister, Long, Pasteur and other immortals, has established 
markers in the theater of science to be worthy of which we strive. Is it not 
possible, indeed probable, that the surgeon of the future with his background 
of a noble past, and now more culturally educated, will be found to be a 
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man of moral assembly whose spiritual values will dominate his every act? 
Certainly, above all, he must be qualified to practice the art as well as the 
science of surgery, and possess, as Harvey Cushing says: “Both head and 
heart as well as hand.” He will have had a thorough grounding in all pre- 
medical and clinical branches, and I suspect that he will find the growing fields 
of biochemistry and endocrinology entering much more actively into his daily 


problems than we can visualize at present. His postgraduate training will 


have included from five to seven years of carefully supervised apprenticeship, 
first in the fields of the clinical branches, and later in his chosen specialty. 
Finally, he will have satisfied an authoritative examining body as to his char- 
acter, training, knowledge, and technical ability, and let us hope will have 
added to his litany the prayer: “Make me to recognize my limitations.” Then 
will he meet the century-old definition of Valentine Mott: “We regard those 
as surgeons and those alone, who have by conscientious devotion to the study 
of our science and daily habitual discharge of its multifarious duties acquired 
that knowledge which renders the mind of the practitioner serene, his judg- 
ment sound, and his hand skillful while it holds out to the patient rational 


hopes for amended health and prolonged life.” 





INTRACRANIAL ANEURYSM OF THE INTERNAL 
CAROTID ARTERY 


CURED BY OPERATION 


Water E. Danpy, M.D. 


BaLTIMoRE, Mp. 


Case Report.—A rather frail, small, sallow man, age 43, applied at the Johns Hop- 
kins Dispensary February 16, 1937, because of complete paralysis in the distribution of 
the right oculomotor (third) nerve. The family history was negative. His general health 
was good until last year when his stomach “went bad” from drinking. He was hospi- 
talized from July to September, 1936, for this gastric disorder which was pronounced 
“ulcer.” He has been a very heavy drinker for the past 18 months. 

Present History—Six days ago he was awakened by a severe pain in the right 
frontal region. During the afternoon there was a very severe shooting pain in the right 

eye, but it lasted only a moment. He slept poorly that 
night because of the pain. On the following morning 
diplopia was first noted and in the evening the right eye- 
lid drooped. The eye was completely closed the next 
morning. The pain became less severe but two days later 
became greatly intensified and prevented his sleeping. 
Since then the pain has been present but less severe. Ex- 
amination at that time showed a complete paralysis of the 
right, third cranial nerve (Fig. 1). There were no other 
positive findings. The eyegrounds, visual fields and re- 
flexes were normal. A diagnosis of aneurysm along the 
circle of Willis was made. A roentgenologic examination 
of the head revealed no abnormality. The patient returned 
to the dispensary from time to time until March 19, 10937 
—nearly five weeks after the onset of his trouble—when 
Dr. Frank Ford referred him to me with the thought that 
a surgical effort might be worth while. There had been 

Fic. 1.—Photogray ( 
tient taken before operation 
the ptosis on the right, and th The following findings were reported by Dr. Frank 
extreme pull of the eyeball out : ‘ 
ward due to paralysis of the 3rd Walsh, of the Ophthalmological Department, March 12, 
nerve. 1037 : 


“The upper lid is completely closed and can only be moved slightly by the frontalis 


no improvement in the local condition in the interim. 


muscle (Fig. 1). The globe is abducted to 45° and only moves laterally and slightly 
down when it rotates inward (Fig. 1). The pupil is 4% Mm. in diameter and one-fourth 
larger than the left. It reacts slightly to light, directly and consensually. Visual acuity 
20/40 right and 20/25 left. Visual fields normal. Fourth and sixth nerves are function- 
ing.” The Wassermann reaction was negative. 

Operation—March 23, 1937: A small hypophyseal approach was made on the right 
side, using the concealed incision. There was marked cortical atrophy, evidenced by 
the pools of fluid in the subarachnoid spaces (doubtless the result of his heavy drink- 
ing). The removal of this fluid and that from the cisterna chiasmatis gave ample room 
for exposure of the chiasmal region upon retraction of the frontal and temporal lobes. A 


pea-sized aneurysm projected from the outer wall of the internal carotid artery and adja- 


cent to the entry of the posterior communicating artery (Fig. 4). The aneurysm, how- 
ever, did not involve this vessel, but arose from the internal carotid by a narrow neck 
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beyond which it expanded to the size of a pea; therefore, it was quite a small aneurysm. 
Laterally it bridged the adjacent cerebral space and firmly attached itself to the free 
border of the dura which projects mesially from the middle cranial fossa; it spread out 
beneath the dura forming quite a broad attachment. At this site the covering of the 
aneurysm changed from the normal grayish-white, shiny covering, similar to that of 
the carotid artery, to a deep red color. Moreover, the surface was irregular, three or four 
tiny nodules projecting along the margin of the cavernous sinus. This change represented 
the false aneurysmal sac resulting from rupture of the aneurysmal sac. The third nerve 


passed obliquely backward in its normal course and was attached to the aneurysm at only 


one point—where it entered the cavernous sinus. Since it was quite evident that the 
red color of the aneurysmal wall indicated a reduction in its thickness, no attempt was 


made to dissect the attachment to the wall of the cavernous sinus. There was no evidence 


2 3.—Photegraph of patient 
taken 13 days after the operation, taken seven months after the opera 
tion, showing complete return of all 
functions referable to the 3rd nerve. 


Fic. 2.—Photograph of patient Fic. 


showing almost complete disappear 
ance of the ptosis, and improvement 
in the abduction of the eyeball. 
of subarachnoid bleeding; doubtless the growth into the wall of the cavernous sinus 
revented this. Forceps placed upon the thick aneurysmal wall pulsated forcibly. 

The small neck of the aneurysm afforded an easy surgical attack. An ordinary flat 
silver clip was placed over the neck of the sac and tightly compressed, obliterating it 
mpletely (Fig. 4). The clip was flush with the wall of the carotid artery (Figs. 5 
and 6). The sac, lateral to the silver clip, was then picked up with the forceps and throm- 


bosed by the electrocautery. It shriveled to a thin shred of tissue. It is worthy of note 
that the aneurysm became much softer after the silver clip had been applied; it also 
eased to pulsate. 
Postoperative Course—Aside from an attack of delirium tremens which lasted three 
, patient made an uneventful recovery and left the hospital April 5, 1937—two weeks 
ter the operation. At that time there was a definite improvement in the function of 
extra-ocular muscles (Fig. 2). 
On April 8, 1937 (three days later), Doctor Walsh reports: (1) 
ptosis; (2) slight upward movement; and (3) the lateral movements of the eyeball 
The pupillary reaction is still a little less than the left. Seven 


Improvement in 


close to normal. 
ths later there was complete return of all functions referable to the third nerve 
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Perhaps ten years ago I saw, with Dr. Fuller Albright, an aneurysm situ- 
ated in a somewhat similar position, localized because of the paralysis of the 
third nerve and pain in the eye. An attempt was made to cure it by ligation 
of the internal carotid artery in the neck, but the patient died of cerebral 
softening as a result, probably from an extending thrombus. Such an indirect 


Fic. 4..-Drawing of aneurysm. Inset on the left shows the operative approach with the author's 
concealed incision. Inset on the right shows clip placed on the neck of the aneurysm and the cautery 
shrivelling the sac. ~ 


attack surely had little chance of curing the aneurysm but there then seemed 


no other rational effort indicated. The present case is a sequel to this un- 
successful attempt. The precise point of origin of this aneurysm could not be 
predetermined ; it might have arisen from the carotid or the posterior com- 


656 





} 
H 
' 
; 
t 
t 
f 
j 
/ 


\ 107 INTRACRANIAL ANEURYSM 


Number 5 
municating artery; the latter was our impression at the time of operation. If 
it had arisen from the posterior communicating artery it was hoped that a 
silver clip could be placed upon the artery on each side of the aneurysm if 
there was not a satisfactory neck by which the aneurysm could be attached 
directly. 

A number of publications have appeared in recent years indicating that 
aneurysms of the circle of Willis are quite common. It is from them that 
most of the subarachnoid hemorrhages arise. Unfortunately, in most instances 
there are no localizing signs by which the position of the aneurysm or, indeed, 


the size of the aneurysm can be estimated. Those with paralysis of the third 


~ 


Fic. 5.—Roentgenogram showing the silver clip at the sella turcica. It also shows the 
size and position of the bone flap. 

nerve, as in our case, are exceptional. Sands* makes the statement that 47 
per cent of those along the posterior communicating artery produce signs 
referable to the third nerve. Certainly those with palsies of the third nerve 
may be given the chance of surgical cure. On the other hand, there is no 
assurance that the aneurysm after its disclosure may be amenable to surgical 
attack—the aneurysm may be too large, or it may be placed too far posteriorly 
on the posterior communicating artery. Under the latter condition perhaps a 
single clip anterior to the aneurysm might be effective; or the aneurysm, if 

ising from the carotid, may be less favored by a narrow neck by which it 
an be isolated and cured by the application of a silver clip. The present 

ort is but a beginning or a suggestion that an aneurysm at the circle of 
Willis is not entirely hopeless. A word may be added concerning the cauter- 
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ization of the aneurysm by which it is shriveled to a small shred. The silver 
clip, of course, added the same sense of security against an extending thrombus, 
which, I should think, would be quite likely if the cautery were used alone, 
but perhaps no more probable than by a spontaneous thrombosis, which may 
conceivably occur. At least I should be fearful of such an outcome without 
the intervening clip to prevent its spread. Should the outlook be hopeless 
one would, of course, be justified in this attempt, and it is not inconceivable 
that even then a cure might result from thrombosis of the aneurysm without 
extension into the main arterial trunk. 

In general, the indications for operation on aneurysms at the circle of 


Fic. 6.—Roentgenogram of the base of the skull showing the position of the silver clip 
placed upon the neck of the aneurysm. 


Willis and causing only subarachnoid hemorrhage, are none too clear. Cer- 
tainly without a knowledge of the side of the circle of Willis upon which the 
aneurysm is located there would be no justification in exploring either side in 


\ 
search of the lesion. When a patient has had a subdural hemorrhage and 


has recovered, one is loath to suggest an operation, which certainly would be 
classed as hazardous, because another hemorrhage may never occur; at least 
many go for years with no further trouble, although this is not the usual 
story. During a subarachnoid hemorrhage and the immediate period there- 
after one would not dare operate because the intracranial room needed for 
operation would be occupied by blood—and one needs all the room obtain- 
able for the operation. For cases with a third nerve palsy the indications are 
clear enough. And where subarachnoid hemorrhages are recurring and the 
eventual outlook seems hopeless I should feel inclined to advise operative 
attack if there is even a suggestion that the aneurysm may be on one side. 
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Arteriography may here become an important means of locating one of these 
Then, too, the frequency of multiple 


aneurysms around the circle of Willis. 
aneurysms, and under such circumstances the difficulty of locating the one 


that is at fault, make the problem of therapy an even more difficult one. 
So far as I know, this is the first attempt to cure an aneurysm at the cir- 
cle of Willis by direct attack upon the aneurysm. 
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ANEURYSMS OF THE CIRCLE OF WILLIS 


A DISCUSSION OF DR. DANDY'S INTRACRANIAL OCCLUSION OF THE INTERNAL 
CAROTID FOR ANEURYSMS OF THE CIRCLE OF WILLIS, WITH 
SUPPLEMENTARY REMARKS 
Rupoten Maras, M.D. 

New Orweans, La. 

[ am glad of this opportunity to congratulate Doctor Dandy on his 
third successful intracranial operation for aneurysm of the internal carotid 
at its junction with the circle of Willis. In his first two operations, performed 
for arteriovenous aneurysms, in 1934, the internal carotid was occluded with 
an ordinary Cushing silver wire hemostatic clip, at its exit from the cavernous 
sinus. In his third operation, March 23, 1937, the clip was also used intra- 


cranially to obliterate the pedicle of the aneurysm from the internal carotid 


with which it was connected. In all three, the silver clip was substituted 
for the ligature and from the purely technical viewpoint alone, Dandy’s pro- 
cedure is an unique and important performance because it greatly simplifies 


the operation itself in one of its most essential features. The third case 
which Doctor Dandy has just reported, is, I believe, the first operation re- 
corded in the literature for a sacculated arterial aneurysm of the internal 
carotid, at the circle of Willis—in which the aneurysm has been cured by 
a direct intervention upon the aneurysm itself without occlusion of the parent 
artery. This remarkable performance is accounted for by the fact that in 
this case, the aneurysm (in common with all the aneurysms of the circle of 
Willis) was very small (“size of a pea’) and so well pediculated that it was 
possible to occlude the pedicle with the clip without encroaching on the 
lumen of the artery, the sac itself being ce mmpletely obliterated by electro- 
coagulation. In fact, from the description, this aneurysm is typical of the 
discrete sacculated, so-called congenital aneurysms, often multiple, which are 
peculiar to the arteries of the circle of Willis described by Eppinger’ (1887), 
and W. Forbus** (1928) and others, as ‘‘a dilatation attached to the arteries 
at the base of the brain like so many berries growing from a stem, always 
appearing at the bifurcating angle or forking of the arteries from which they 
grow” (Forbus). 

The fact that in this case the aneurysm alone was obliterated without 
occluding the carotid itself is of decided importance technically and prognos- 
tically, since the cure of the aneurysm without interfering with the carotid 
circulation avoided the very serious risk of secondary brain complications from 
cerebral ischemia, due to incompetence of the collateral circulation in the 
circle of Willis. This liability was to be feared especially in a chronic alco- 
holic subject, age 44, who developed delirium tremens after the operation, 


660 





Volume 107 ANEURYSMS OF CIRCLE OF WILLIS 


Numbel 5 
and who had not been previously tested by a temporary compression or by a 
definite ligation of the internal carotid in the neck. 

As well shown by Doctor Dandy? in his recent and exhaustive mono- 
graph on pulsating exophthalmos, up to the present (1938), there are only 
five recorded intracranial occlusions of the internal carotid for the cure of 
aneurysms of this artery. 

The first two were ligations for pulsating exophthalmos (Zeller,®° 1911 ; 
Hamby and Gardner,’® 1933). The last three were Dandy’s “clip” occlu- 
sions—two, in 1934, for pulsating exophthalmos, and the third, the present 
case (1937), in which an arterial aneurysm attached to the internal carotid 
was obliterated without interfering with the carotid circulation. In the four 
cases of pulsating exophthalmos, the diagnosis was demonstrably correct, but, 
in the last (an arterial sac), the diagnosis was largely deductive and presump- 
tive. In all five cases, the exposure of the internal carotid was definitely 


planned as the direct objective of the operation and not as a mere exploratory 


craniotomy. In all, the carotid was exposed by an osteoplastic frontal or 
supra-orbital craniotomy as for a hypophyseal tumor. 

With the exception of Zeller’s patient, who succumbed to hemorrhage, 
caused by cutting through of the ligature in tying the knot, all the other 
(four) patients made good operative recoveries; but of these, only two were 
permanent cures (Dandy’s second case of pulsating exophthalmos and _ his 
present case of arterial aneurysm). In two other cases (Hamby and Gard- 
ner’s ligation and Dandy’s first “clip” occlusion )—both exophthalmic arterio- 
venous cases—the intracranial occlusion of the internal carotid did not cure 
the patient, relapse occurring shortly after the operation. 

In Hamby and Gardner's case (1933), relapse occurred despite the pre- 
vious ligation in the neck, of the internal carotid and common carotid on the 
corresponding side, following an unsuccessful attempt to insert a Brooks’ 
muscle embolus into the internal carotid artery. In this case, the intracranial 
ligation of the internal carotid failed but marked symptomatic relief followed 
the ligation in the neck, of the opposite common, external and internal carotids, 
14 days after failure of the intracranial ligation. This patient finally recovered 
completely, but not until the arteriovenous fistula had become closed by spon- 
taneous thrombosis. 

In the other patient (Dandy’s first intracranial clip occlusion of the internal 
‘arotid, in 1934) relapse occurred despite the previous and successive liga- 
tion of the corresponding common, internal and external carotids. In view 

the relapse after the intracranial ligation (clip occlusion), the external 

irotid and its branches were ligated and several operations upon the orbital 
veins were performed which, in the course of nearly one year and a half after 
he craniotomy, gradually led to a symptomatic cure. 

It would seem from this evidence alone, that while the intracranial occlu- 

n of the internal carotid for pulsating exophthalmos offers no absolute 
rtainty of cure, it does probably improve the chances of thrombosis at the 
tula when the carotid has been previously ligated in the neck, the fistula 
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being caught between the two ligatures. When relapse occurs after the liga- 
tion of the internal and external carotids in the neck on the corresponding 
side, the question that arises is, what shall be the next step? Which is the 
safer and more certain procedure ?—Dandy’s intracranial occlusion with the 
clip, or the ligation in the neck of the opposite carotid—provided the patient 
has demonstrated an adequate collateral circulation by prolonged sittings of 
compression? And again, in extreme cases of exophthalmos, when vision is 
lost or irreparably damaged, is it not safer and more certain to attack the 
fistula directly by intra-orbital ligations, and sclerosing injections or electro- 
coagulation after exenteration of the orbital contents? The choice of procedure 
will, of course, depend upon the factors that govern the prognosis in each 
individual case and will be largely influenced, no doubt, by the special train- 
ing and inclinations of the surgeon. But, however profitable a discussion of 
these indications might be,* it would be here out of place except insofar as the 
technic of Dandy’s operation is applicable to the pure arterial aneurysms of 
the circle of Willis with which his paper is especially concerned. 

In the meantime, we are deeply indebted to Doctor Dandy for his brilliant 
demonstration of the relative simplicity and apparent safety of the transcranial 
approach to the internal carotid and especially for demonstrating the great 
technical advantages of the clip over the ligature in this situation. 

The Aneurysms of the Circle of Willis—This group refers to those 
aneurysms that originate in the intracranial carotid and the cerebral branches 
of this artery which unite with those of the vertebrobasilar arteries to consti- 
tute the circle of Willis, as this lies exposed at the base of the brain. These 
aneurysms should not be confused with the extremely small and multiple 
miliary (millet seed) aneurysms which develop from the intracerebral or 
ganglionic branches of the circle as they penetrate into the brain to supply the 
great central ganglia (corpus striatum, optic thalamus, caudate and lenticular 
nucleus, efc.). These tenuous, thread-like arteries are predisposed, by con- 
genital abnormalities of the arterial wall and by the degenerating effect of age 
and disease, to the formation of small, almost microscopic aneurysmal dilata- 
tions which, under the strain of arterial hypertension, rupture and cause the 
intracerebral hemorrhages that we recognize as apoplexy and have learned to 
associate with ruptured “miliary aneurysms” since these were brought tv tight, 
in 1866, by the researches of Charcot and Bouchard.®* Too small and insidious 
in their development to be recognized clinically, they rupture and are only 
discovered after death, at autopsies. Thus it happens, unfortunately, that 
these, most numerous and most fatal of aneurysms, are also the most negative 
to therapy and inaccessible to surgery. 

By the side of these medical intracerebral aneurysms, we have the larger, 


but still small sized and much less frequent aneurysms of the circle itself and 





* For my previous discussion and conclusions regarding Doctor Dandy’s first paper 
on the intracranial occlusion of the internal carotid for the carotid cavernous aneurysms 
(pulsating exophthalmos), the reader is referred to the ANNALS OF SURGERY, 102, 920-924, 
1935. 
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of its primary extracerebral or cortical branches which are at present, in a 


very limited way, amenable to surgery. While aneurysms may develop in 


the arteries of the circle from such varied causes as arteriosclerosis, trauma, 
bacterial and embolic infections, syphilis, efc., the group described as “con- 
genital,” also erroneously known as “miliary,” is especially characteristic and 
distinctive of the circle of Willis and of its surface or cortical branches. In 
an analysis of 32 aneurysms of the circle of Willis, Albright classified their 
etiology as: (1) Mycotic aneurysms from infective emboli. (2) Posttraumatic 
aneurysms resulting from fracture at the base of the skull. (3) Aneurysms 
due to syphilis. (4) Aneurysms associated with and probably due to 
atheroma. (5) Aneurysms resulting from congenital defects in the walls of 
the cerebral vessels. This largest group was recognized in 15 of the 32 cases, 
or 46.8 per cent.? These aneurysms occur independently of any of the causes 
previously mentioned, and are “congenital” only in the sense of a histologic 
predisposition caused by defects in the muscular and elastic coats which favor 
aneurysmal dilatation by overstretching under strain. 

The congenital defect in the muscular coat occurs at the forking or bifurca- 
tion of the branches where these aneurysms develop and, as previously stated, 
appear like “minute berries growing from a stem,” as is quite apparent in 
Doctor Dandy’s illustrations. They differ from the true miliary aneurysms 
of the deep ganglionic arteries not only by their greater rarity but by their 
appearance in early young adult life, whereas the deep central miliary 
aneurysms appear most frequently in the apoplectic age between the seventh 
and eighth decades. 

The other less typical aneurysms of the circle and its branches, in the large 
majority, rarely attain a size greater than that of a walnut or acherry. Larger 
aneurysms, up to the size of a hen’s egg or tangerine orange, are extremely 
rare. When they do attain this size they are almost always attached to the 
trunk of the internal carotid or the basilar artery. Owing to their silent 
development and early rupture, their symptomatology is usually submerged 
and lost in the clinical picture of limited subarachnoid leakings or overwhelm- 
ing apoplectic hemorrhages. A congenital and anatomic predisposition to 
localized dilatations in the arteries of the circle of Willis (Eppinger, Forbus), 
with senile atheroma or presenile arteriosclerosis, combined with the increasing 
arterial hypertension of maturity and old age are the dominant causes. Con- 
trary to general belief, syphilis or other systemic diseases and infections play 
a relatively small role in the etiology of these aneurysms (Trumbull,* Fearn- 
sides,” et al.). It is the predominance of these three etiologic factors that 
accounts for their growing frequency at postmortems and in the surgery of 
the brain. And yet, compared with their postmortem frequency, it is only in 
late years that these aneurysms have made their appearance in the literature. 

Clinical Rarity—To illustrate the comparative rarity of their clinical 
recognition, Wichern,® as late as 1912, was able to find only seven cases in the 
literature in which a diagnosis had been made intra vitam. In this respect 
the contrast between the silent intracranial arterial and the noisy arteriovenous 
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aneurysms is very notable. In comparison with the 617 cases of arteriovenous 
(carotid-cavernous ) aneurysms which Hanford and Wheeler? were able to 
collect from the literature in 1930, and Dandy’s® statement that: “In fact | 
think they occur with greater frequency than all arteriovenous aneurisms 
combined ; there are now reports of more than 8o0o in the literature” ; K. Hen- 
ner,” of Prague, estimates that the total number of the pure arterial, sacculated 
aneurysms of the internal carotid reported in the literature up to 1937, did not 
exceed 100. 

Incidence —These aneurysms, as found in the total autopsies, according 
to Wallesch,'® are about 0.1 per cent. Lowenhardt,'! based also on postmortem 
material, stated the incidence, in 1924, at 0.2 per cent, and over. According 
to Wallesch, the distribution of 279 intracranial aneurysms of the circle of 
Willis as compiled from autopsy records is as follows: Middle cerebral, 25.1 
per cent ; basilar arteries, 16.1 per cent; internal carotid, trunk, 13.9 per cent; 
anterior communicating, 13.2 per cent; anterior cerebral, 7.5 per cent. 

Lowenhardt" had previously reported the middle cerebral as the artery 
most frequently affected (12 out of 22 aneurysms). Wichern® also, in 1912, 


12 (1921), on 


had quoted the middle cerebral eight times in 22 cases. Busse 
the other hand, estimates the anterior communicating as the seat of aneurysms 
in 10 per cent of the cases reported as occurring in the circle of Willis. Ina 
later study by Hermann Sikl,” of the Anatomical Institute of Prague, embrac- 
ing the five years 193I-1935—in approximately 9,000 autopsies—he counted 
19 such intracranial aneurysms, in which the proportion of the ruptured to 
the unruptured was 13:5. 

According to Fearnsides,’® intracranial aneurysms from all causes were 
found in 4.42 per thousand of the autopsies held in the London hospitals, 
between 1907-1913; of these, 2.5 per cent had ruptured causing fatal apoplectic 
hemorrhages. Herz'* (1909), in a postmortem study of 322 cases, found that 
in 147 the aneurysms had ruptured. Reinhardt,’ in ten cases recorded, eight 
ruptured, and Lebert,!® as far back as 1866, had recorded 86 intracranial 
aneurysms recognized at autopsy, of which 48 had ruptured. 

McKinney, Acree and Stoltz,'® in reporting eight cases which had come 
under their observation at the Neurologic Institute of New York, during the 


four years preceding 1936, estimated the incidence of the intracranial aneurysms 


of the internal carotid of all types as one to 700 patients admitted to the clinic 
for organic nerve disease. Dandy, in 1928, estimated the incidence of 
aneurysms in a large neurologic center at 0.5—1I per cent of brain tumors. 

Of course, these clinical statistics can only be regarded as merely gross 
approximations to the incidence of the aneurysmal disease of the brain, when 
we consider the frequency with which the miliary and small “berry” aneurysms 
of the circle escape detection in the postmortems of apoplectic hemorrhages. 
Surely, the statistics of aneurysms of the circle of Willis should not include 
the congenital corticopial cirsoids, venous angiomata of the convexity of the 
brain, the meningiomata of the dura, or the cerebellar hemangioblastomata 
which were originally described by Lindau,®* Von Hippel,®® and so admirably 
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studied in recent years by Cushing and Bailey," Dandy, Elsberg, DeMartel'® 
and others here and abroad. Though the researches of these investigators 
have created a new chapter in the pathologic angiology of the brain which 
they have invested with a series of new and vivid clinical pictures, incon- 
ceivable 25 years ago, these growths are not aneurysms in the sense in which 
we are applying this term. 

On the other hand, the constant expansion and aggressiveness of brain 
surgery is adding rapidly to the number and variety of clinically unsuspected 
intracranial aneurysms discovered at operation and others detected by im- 
proved methods of clinical visualization and exploration. 

Diagnosis.—The difficulties in the way of correct diagnosis and localization 
of the intracranial arterial aneurysms of the circle of Willis are easily appre- 
ciated when we consider their small size, their insidious and silent develop- 
ment, and early rupture. But even when they have attained sufficient size to 
cause definite signs and disabling symptoms, their clinical physiognomy, only 
too frequently, escapes detection even under the eye of the most expert 
observers. 

A brief study of Borchardt’s™ 
various indications by ten distinguished German surgeons and one American, 


' summary of II craniotomies performed for 


in the period from 1909-1925, in which unsuspected intracranial aneurysms 
were discovered at the operation or later at the postmortem—is quite sufficient 
to show how often the diagnosis has been missed despite the ablest surgeons 
and most modern diagnostic equipment. 

On the other hand, preoperative diagnosis of intracranial aneurysm is not 
so difficult when the aneurysms are large enough to cause pressure signs or 
“neighborhood complaints” in certain well defined areas such as those devel- 
oped in the anterior and middle fossae where they involve the cranial nerves— 
the optic and olfactory, in the middle fossa, and the third to the sixth as they 
enter the cavernous sinus to supply the eye and orbit. For example, a glance 
at an anatomic plate showing the relation of the cranial nerves from the third 
to the sixth as they enter the cavernous sinus will clearly explain the progres- 
sive ophthalmoplegia (ptosis, dilated pupil, fixed or squint eye, with ocular 
and orbital radiations of pain) which follows the involvement of the third, 
fourth, fifth, and sixth cranial nerves as the aneurysm encroaches on the floor 
of the fossa. This usually occurs without loss of vision or notable changes in 
the eyegrounds, the optic and olfactory nerves being too far away to suffer 
from the pressure of the aneurysm in the middle fossa. This ocular syndrome 
was present and recorded in the histories of 32 patients analyzed by Albright* 
(1929), in whom the clinical signs of aneurysm of the middle fossa were con- 


firmed at autopsy or at operation. In the three operated cases of this group, 


surgeons—Victor Horsley, Magnus, and Dandy—were led by the eye 
ns to the correct localization of tumors of the middle fossa but which were 
recognized as such until they were exposed by operation. This ocular, 
dle fossa syndrome was first noticed by James Adams,”° of London, as far 
k as 1869. Forgotten, apparently, it was independently revived by Foix,?! 
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Paris (1920; P. Moller,” Berlin (1921), and made particularly impressive 
by C. P. Symmonds,”* London (1923), and later elaborated by Albright? 
Baltimore (1929). Later still, E. Bramwell** (1934) and all the contemporary 
neurologic texts have laid stress on its importance as a localizing guide to 
tumors or cysts in the middle fossa, or aneurysm, especially when its aneurys- 
mal character is suggested by the relief of pain and other symptoms on com- 
pression of the common carotid in the neck; and, more conclusively, by the 
radiopaque visualization of the aneurysms in angiograms of the skull. The 
value of the ophthalmic “cavernous” syndrome in determining the localization 
of an aneurysm in the middle fossa is well illustrated in Doctor Dandy’s last 
case of intracranial occlusion of the carotid for an arterial aneurysm, without 
the aid of roentgenography. And the same may be said of a previous case of 
intracranial carotid aneurysm reported by Albright, in 1928, in which the 
diagnosis of a leaking aneurysm was definitely established by the same typical 
ophthalmoplegic syndrome before Doctor Dandy was called upon to ligate the 
internal carotid in the neck. 

Leakage and Rupture.—The diagnosis of aneurysm and its localization are 
made much more apparent among those who survive the leakage or rupture of 
an intracranial aneurysm. Bleeding from small leaks tends to form a false 
aneurysm, much larger than the original one, and thus aggravate the signs of 
pressure. The leak recurs at variable intervals particularly under strain, 
and usually ends in a final deluge. At other times, rupture occurs with an 
overwhelming extravasation into the subarachnoid space and apoplectic death. 
The blood stained cerebrospinal fluid or an xanthochromic tinge, when the 
hemorrhage stops and the patient survives, give convincing proof of the 
rupture. The symptomatology of leakage and rupture is extremely variable. 
Some of the larger aneurysms may become firmly encapsulated and make little 
progress for years, but this is extremely rare, especially in small aneurysms 
of the inner circle of Willis itself. 

Differential Diagnosis —There is hardly any error possible between the 
bulging, throbbing eyes of a noisy carotid-cavernous fistula and the silent, 
closed and paralyzed eyes of the arterial, carotid aneurysm of the middle fossa. 


The most frequent of all diagnostic errors is that of mistaking an intra- 
\ 


cranial carotid aneurysm for supra- and parasellar cysts and tumors of the 
pituitary. In fact, the majority of the aneurysms of the intracranial carotid 
reported in recent years have come to operation under the diagnosis of pituitary 
or parasellar tumors. 

And yet it is in this group, also classed as the supraclinoid to distinguish 
from the infraclinoid or lower parasellar group, that ophthalmology is capable 
of rendering the greatest service in the differential diagnosis of the seat and 
pressure effects of the lesion. In contrast with the strikingly disfiguring but 
not blinding effects of the painful (neuralgic) ophthalmoplegias of the non- 
fistulous aneurysms of the middle fossa, those of the suprasellar region sliow 
no external or outer disfigurement from ptosis or other oculomotor palsies, 
but their far greater peril to vision is revealed by their damaging effect on the 


666 





Volume 107 ANEURYSMS OF CIRCLE OF WILLIS 


Number o 

visual pathways (optic tract, optic nerves, chiasma and cortical centers ) 
when their eyegrounds and visual fields are tested. Total and unilateral 
amaurosis, monocular amblyopia, scotoma, bitemporal homonymous hemi- 
anopsia, with contracted and changing patterns of visual fields, are examples 
of the ophthalmic disorders that are met in the casuistry of intracranial 
carotid aneurysms as they are recorded even in the old literature, when 
the correlation of the clinical findings with the aneurysm was only dis- 
covered or confirmed at necropsy.* In our day, the cases in which the 


preoperative diagnosis is confirmed by operation are not rare but it happens 


only too often that a surgeon who is exploring quite accurately for a 


brain tumor or cyst in the sellar or parasellar region stumbles across an 
unsuspected aneurysm. More unfortunate still is the patient in whom the 
clinical evidence clearly points to an aneurysm, and at the operation a tumor 
is exposed, correctly enough where it was expected to be, yet, when it is 
exposed, it is so firm and pulseless that its aneurysmal character is doubted ; 
a puncture and aspiration is also negative and the diagnosis of aneurysm is 
abandoned in favor of a nonvascular cystic tumor. Emboldened by the nega- 
tive result of the aspiration, the operator incises the supposed cyst to evacuate 
its contents and as he is curetting the grumous contents he is suddenly startled 
by a fierce jet of blood which dramatically proclaims the deception. 

Just such an episode was recently reported to the French Academy of 
Surgery in a very instructive and conscientious report of an aneurysm of the 
right intracranial carotid by Jirasek, K. Henner and H. Sikl,” of Prague, 
which illustrates the fallacies that underlie the diagnosis of intracranial carotid 
aneurysms despite the most thorough study of the patient from every imag- 
inable point of view by a surgeon, a neurologist and a pathologist, respec- 
tively, of the greatest experience and ability, at the head of one of the best 
equipped clinics in Europe. 

Case Report.—The patient, a civil engineer, age 44, seemingly sound physically 
and mentally, Wassermann negative, and whose chief complaint was a constant right- 
sided headache, which had gradually grown worse in the course of three years before 
he came to the clinic for consultation. All neurologic, serologic and roentgenologic 
examinations had proved negative except for a slight increase in the blood pressure with 
incipient atrophy of the optic nerve and a left-sided hemianopsia with slight refractive 
visual errors, and nystagmus to the left. Repeated examinations were made in the 
course of six years during which the patient was kept under observation in the growing 
conviction he had a supra- or parasellar cystic tumor, for which systematic roentgeno- 
therapy was applied, as he refused all operative interference and even a ventriculogram. 
The roentgenotherapy was followed by a remarkable improvement in his subjective 
symptoms (violent temporal and frontal headaches, and enlarged fields of vision, the 
ophthalmic signs remaining practically unchanged.) The improvement, however, did 
not continue and the patient finally consented to an exploratory craniotomy with the 
probable extirpation of a right-sided cystic tumor of the parasellar region in view. 

* For the latest, most thorough, illuminating and authoritative study of the ophthalmic 
relations and phases of the intracranial aneurysms, the reader is referred to the essay 
by Geoffrey Jefferson,” F.R.C.S. which, unfortunately, reached the present writer too 
late to utilize, in all its far reaching diagnostic and surgical bearings, for this discussion. 
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Operation.—April 2, 1936: Professor Jirasek of Prague. A frontal osteo; 
flap was turned down and the trunk of the carotid exposed as it rested on a puls; 
ovoid mass alongside of the optic nerve, which immediately suggested the diagno 
aneurysm of the internal carotid outside the cavernous sinus. A puncture with a 
aspirating needle was followed by the discharge of a thick, grayish liquid, but no blo 
The suspicion of an aneurysm not being confirmed by this test, the operator procee 
to cautiously incise the thick dural cover of the tumor. Emboldened by the negat 
result of the incision, a blunt curette was introduced into the opening and a quantity 
soft, grayish, grumous material was scooped out of the interior of the tumor. The 
tumor itself seemed to be of a cystic character, filled with very thick, hard, grumous 
material which did not reveal its true origin until the fourth curetting, when suddenly a 
powerful jet of blood instantly flooded the field, demanding the immediate concentration 
on the hemorrhage, which was first controlled by digital compression and then by 
packing with gauze, leaving a strip projecting outside of the wound, which was closed 
after suturing the dura above the drain. The patient, however, never recovered con- 
sciousness and died in coma the next day, about 24 hours after the operation, despite 
transfusions and other efforts at restoration. 

Autopsy revealed a true aneurysm of the internal carotid, apparently caused by a 
leak as this artery emerged from the cavernous sinus. The aneurysm was apparently 
undergoing progressive thrombosis or coagulation of its contents and was on the way to a 
possible spontaneous cure by the thrombotic process. The presence of this dense clot 
probably coincided with the marked relief obtained by the patient at the time that he 
had been subjected to a systematic roentgenotherapeutic regimen. It is possible that 
clotting was induced by this treatment, thus checking the further development of the 
aneurysm and in this way affording marked relief to pain and other symptoms that 
he had complained of so bitterly. The relief, however, was temporary, and was not 
appreciable as regards the impaired vision from the optic atrophy, which had been 
recognized before the operation. 

The operator in this case accounted for the coma and death by the increased in- 
tracranial pressure caused by the hemostatic pack, and probable edema of the brain. The 
transfusions raised the blood pressure from 105/65 to 145/75 and kept it up at this level, 
but had no effect in restoring consciousness. 

6 


In Trevani’s*® case (1932), the hemorrhage was controlled by a hasty 


ligation of the common carotid in the neck, but the patient did not survive 
over three hours. In the first recorded case of intracranial carotid aneurysm, 
the operator, Victor Horsley, about 1902, ligated the common carotid on dis- 
covering that the tumor he had exposed in the middle fossa by craniotomy 
was an aneurysm. Magnus, in 1927, also ligated the common carotid to 
control hemorrhage from an aneurysm which he had mistaken for a tumor of 
the gasserian ganglion. Ina case quoted by Reinhardt,’ a man, age 41, who 
presented all the ocular symptoms of the typical “cavernous” syndrome of a 
carotid aneurysm in the middle fossa presented a pulsating tumor which 


projected into the left maxillary sinus. The tumor was incised and a profuse 


hemorrhage ensued, from which the patient died shortly afterwards. At 


autopsy a large aneurysm of the left internal carotid was found, which had 

caused compression of the brain, and which had eroded its way from the base 

of the skull through the ethmoid and floor of the orbit into the maxillary 

sinus, where it was incised, because of a mistaken diagnosis. Other episodes 

could no doubt be quoted in further proof, if such were needed, of the fallacies 
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that underlie even our best judgment in dealing with intracranial aneurysms.* 

The most impressive lesson that we gather from the study of the aneurysms 
of the circle of Willis is the comparative rarity of the surgical aneurysms, that 
is, aneurysmhs of sufficient size to make them recognizable by the clinical meth- 
ods of investigation, and in time, perhaps, amenable for a curative surgical 
intervention, as in Doctor Dandy’s case. This is very unfortunate when we 
consider the great frequency of the small medical aneurysms, especially those 
of the miliary or “berry” type which rupture and cause apoplectic deaths long 
before they have grown to a recognizable size. 

In the rare aneurysms which grow slowly and attain considerable size, 
their behavior and symptomatology are indistinguishable from that of the solid 
or cystic neoplastic growths with which they are generally confused, as in the 
example just quoted from the Prague clinic. What is wanted in all doubtful 
cases—and that means the vast majority—and before any thought of operation 
is entertained, is the proof that the tumor is an aneurysm and not something 
else. 

Roentgenographic Examination—Much hope was entertained that roent- 
genograms would help materially in the differentiation of aneurysms from 
endocranial tumors. But long experience has proved that roentgenography, 
by itself, is disappointing in the great majority of the cases. Calcification of 
the sac in placques or rings, erosion, thinning and alterations in the outline of 
the sella, or of the optic fossa and sphenoidal fissure and cranial bones at the 
base, are all suggestive and helpful when combined with the clinical history 
and other evidence. But roentgenograms of the skull are of the least value 
when they are most needed for the differential diagnosis of the arterial 
aneurysms. While Sossman and Vogt,?* McKinney, Acree and Stoltz,® Abl,7* 
Wakely*? and others, lay much stress upon the value of roentgenograms of 
the skull for the diagnosis of the intracranial aneurysms, general experience 
teaches that in this field the evidence furnished by the roentgenogram is more 
often negative or merely suggestive, and of very secondary importance to the 
visualization of the arteries and the circulation of the brain by angiography. 

Cerebral Angiography.—Very notable progress in the diagnosis of the 
intracranial aneurysms, and of all vascular tumors of the brain, has been 
accomplished since the introduction of cerebral arteriography, or encephal- 
ography, by the injection of radiopaque solutions into the carotid circuit, since 
this method of exploration was introduced and developed by Egaz Moniz, of 


*“There are few hospitals but boast some story of disaster befalling a surgical 


Mandarin when he made what sounds to be the juvenile mistake of incising an aneurysm. 


hose more familiar with aneurysms will extend their sympathy, for pulsation may 


} . —_ . - . e + e 
have been imperceptible, the tumor apparently solid. Nevertheless the smoothness of 


the aneurysmal wall and its freedom from fine capsular vessels is generally sufficient 
sateguard against mistake. Even if it is incised, the dark brown clot contained in it 
s| | give an immediate clue to its nature. As will be related below, one aneurysm 
present series was tentatively incised and three others were needled with informa- 
‘sults and without mishap.” (Geoffrey Jefferson.) 
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Lisbon, in 1924. We believe that if there is a special field of usefulness 
for angiography it is in its application to the differential diagnosis of the 
aneurysms and vascular tumors of the brain. That this specific utility is not 
a vain expectation is shown by the positive preoperative diagnoses of occult, 
intracranial, carotid aneurysms reported by Dott, of Edinburgh (1933), 
Moniz (1934), Tonnis (1934), E. Bramwell (1936), Sjoquist®® (1936), 
DeVet and Zeckel*! (1937) and many others who are making angiograms 
freely for diagnostic and prognostic purposes (Loman and Myerson** [1936] 
in the United States; Olivecrona** and Lindblom** in Sweden [1936] ; Lin- 
don,® Australia [1936]; Kobcke,2® Germany [1936]; Sai*? and associates 
in Italy ; Jefferson,?° Manchester, Eng. [1937] ). 
In 1934, when the second edition of Moniz’s* 
and his Portuguese associates had made over 300 cerebral arteriograms with- 


monograph appeared, he 


out a fatality, after he had abandoned sodium iodide for thorotrast, in 1931. 
This same claim is made by Lohr**:** of Magdeburg (1937), the leading 
advocate of the method in Germany, whose large experience in hundreds of 
cases, reported in numerous publications since 1931, has given him great 
confidence in the value and safety of the method. The same view is sustained 
by the large experience of Makato Saito*® and his Japanese collaborators 
(1935-1930), who used l’ombre, a modified lipiodol compound; and of 
Reboul*! (Paris, 1935-1936), with tenebryl, a new organic iodine compound. 
Judging by these notable examples, we can well imagine that if all the authors 
specifically concerned in Cerebral Angiography whose names appear in the 
long list of references to “Roentgenography,’ “Cerebral Arteriography,” 
“Angiography,” and “Arterial Encephalography,” in the Index Catalogue of 
the Army Medical Library,** were quoted separately, the aggregate of the 
combined collective world-experience in cerebral angiography alone would 
probably amount to several thousand successful cases, not including the 
innumerable applications all over the world that have been made, and are now 
being made, of arteriography in exploring the blood vessels of the extremities 
and other parts. The beautifully clear arteriograms that are obtained by this 
method with thorotrast, and the comparative simplicity of its technic, make it 
most appealing to the clinician, especially since Moniz simplified the technic 
of the procedure by demonstrating that the injection of the common carotid 
as it is exposed in its most superficial course in the neck yields as good, if not 
better, visualizations than those obtained by injecting the more difficultly 
approached internal carotid, as at first thought necessary. 

While there are, no doubt, objections to all the methods of visualizing the 
arteries by injecting them with radiopaque solutions, even with thorotrast— 
the best tolerated and the least noxious of these—the risks involved in the 
procedure (trauma to the artery and the retention of thorium in the tissues, 


and remotely possible cancerigenous tendencies, in predisposed individuals) 
are relatively negligible, as abundant experience has shown, in competent and 


experienced hands. 
Nor is arteriography absolutely infallible in revealing intracranial 
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aneurysms, since it is liable to errors of technic and may fail to delineate a 
small thrombosed sac, or the minute “miliary” and “berry” aneurysms may 
be obscured by other shadows. On the other hand, when an aneurysm 1s 
successfully injected, the demonstration is conclusive and final. The chief 


objection to thorotrast is its radioactivity, and possible permanent fixation in 


the tissue. But in the doses used in cerebral angiography it would seem to be 
practically innocuous. Despite recent observations which show that thorium 


particles have been found retained in the vessel walls and extravasates of 
leaking cerebral aneurysms (Northfield and Russell [1937] ),* the fact re- 
mains that no permanent bad effects have been observed clinically, in the vast 
majority of the reported cases. In this connection serious objections also 
might apply to cerebral ventriculography, and particularly encephalography by 
the spinal route, which, despite its large share of accidents and fatalities, is 
currently employed as a most valuable diagnostic aid in neurosurgical practice.* 
What is now most desirable is to find a substitute for thorium of equal 
radiopaque efficiency, but free from radioactive properties. In the mean- 
time, angiography with thorotrast has become one of the most valuable diag- 
nostic acquisitions of brain surgery, provided it is used with discretion, and 
only for cases in which a diagnosis of vital importance cannot be effected by 
other means—which is precisely what obtains in the great majority of the 
intracranial aneurysms and especially those of the circle of Willis. 
Treatment.—Up until the turn of the century, no surgical treatment had 
been opposed to the arterial intracranial aneurysms of the carotid tract and of 
its branches in the circle of Willis. These aneurysms were only known 
clinically by the paralytic or apoplectic effects of their rupture and by the 
postmortem findings. On the other hand, the arteriovenous aneurysms of 
the intracranial carotid (pulsating exophthalmos) had been fully recognized 
and attacked, as early as 1809, by Benjamin Travers,® and the extracranial 
ligation of the common or internal carotid had been the classic treatment for 
nearly a century before the first ligation of the internal carotid for a sac- 
culated arterial aneurysm of the middle fossa was performed by Victor 
Horsley, in 1902. C. F. Beadles,* describes a case operated upon by Victor 
Horsley, who performed a craniotomy on a woman, aged 48, for a pulsating 
tumor of the middle fossa of the skull, which had all the characteristics of an 
aneurysm as revealed at the operation, except that it was silent and caused no 
murmurs which could be heard, even with the sterilized stethoscope applied 
to its surface. Without going further in the exploration, the right common 
*No doubt still greater objections have been made to “iodoventriculography,” by 
which an almost diagrammatic visualization of the ventricles is obtained with lipiodol as a 
radiopaque solution instead of the air injections usually employed. And yet, in the Neuro- 
surgical Institute of Buenos Aires, under Prof. M. Balado (Director), this mode of ven- 
triculography has been in use for the last eight years, in over 550 applications, with seem- 
ing safety, and which have resulted in the greatest successes from the diagnostic point of 
view. (Ref. R. Carillo: Iodoventriculographic Diagnosis of the Surgical Diseases of the 
Posterior Fossa. Archivos Argentinos Neurolog., 17, 71-92, July-August, 1937.) 
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carotid was ligated in the neck, and “now, about five years after operation, 
the patient is in extremely good health.” 

According to the same authority (Beadles), Horsley had successfully 
ligated both carotid arteries in the neck for supposed intracranial aneurysm, 
and this operation was performed 12 years before the case just described, 
as cited by Dr. W. W. Keen,*” in 1890. At the operation a large cystic tumor 
in close proximity to the internal carotid artery was seen and diagnosed as an 
aneurysm, because of pulsation and loud systolic bruit heard in the temporal 
region. The tumor continued to be regarded as an aneurysm until “the 
patient died some years afterwards and the supposed aneurysm proved to be 
a large blood cyst connected with the anterior part of the pituitary gland.” 

The reason for this long delay in attacking the arterial aneurysms in this 
way has been already explained by the gross objectiveness of the arteriovenous 
aneurysms and the injuries of the base of the skull which caused them, which 
commanded immediate attention; whereas, the arterial aneurysms usually re- 
main occult, silent or confused with other tumors and disorders of the brain 
until rupture and death. The difficulty in recognizing them clinically accounts 
for the fact that the first two extracranial ligations of the internal caroid for 
these aneurysms were performed as emergencies, on discovering that the tumors 
of the middle fossa exposed by craniotomy were apparently aneurysms, the 
carotid being then ligated in the neck to prevent hemorrhage ( Horsley,"* 1902), 
or to control intracranial hemorrhage as in Magnus’*® case (1927), and Tre- 
vani’s** and Jirasek’s® cases previously referred to. 

Among the scant references to treatment, we find two cases operated by 
Cushing in which a preoperative diagnosis of ruptured aneurysm had _ been 
made: one an exploratory craniotomy which the patient survived for over a 
year, reported by Symmonds** (1920), and the other a subtemporal decom- 
pression, in 1920, reported by Veits*’ ended fatally. Another decompression 
by Elsberg (1917), reported by Packard and Zabriskie,** for a ruptured 
aneurysm of the right middle cerebral artery, also ended fatally shortly after the 
operation. 

The first ligation of the internal carotid in the neck for a leaking intra- 
cranial aneurysm, recognized preoperatively as such, was performed by Dandy 


‘ pl ‘ : : 
at the Johns Hopkins Hospital in 1928 ; unfortunately, the collateral circulation 


failed and the patient died hemiplegic and in coma, despite prompt removal of 
the ligature. The autopsy revealed two aneurysms of the middle cerebral artery 
which complicated the situation and precipitated a thrombosis in the circle of 
Willis. In the meantime, Zeller in Germany (1911), and Hamby and Gardner 
in the United States (1933), were pioneering with the intracranial ligation of 
the internal carotid for pulsating exophthalmos, a surgical feat which Dandy 
accomplished three times with success, including his last ligation for a pure 
arterial aneurysm of the circle of Willis, which he has just reported. 

The intracranial ligation of the internal carotid at its junction with the circle 
of Willis marks a transition stage, and an advance of great importance in the 
treatment of the intracranial aneurysms of the basal arteries which are not 
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amenable to control by the extracranial carotid ligations. It is an achievement 
which is destined to lead the way to more frequent transcranial attacks upon 
these aneurysms, especially as the methods of clinical visualization by arteriog- 
raphy improve and the aneurysms are visualized, not merely as tumors but as 
aneurysms. There is no possible doubt that, since the methods of clinical 
investigation have been reinforced and made infinitely more effective by angiog- 
raphy and ventriculography, the number of reported intracranial aneurysms, 
cured by surgery, has increased in the last five years at a rate which has ex- 
ceeded all previous experience or expectations. 

In the two cases recently reported by Norman Dott*® of Edinburgh (1933), 
with one cured by carotid ligation, the two reported by Moniz®® (1934), with 
one also cured by carotid ligation, and another carotid ligation, fatal from 
51 


numerous complications, by Tonnis*! (1934), the aneurysms were visualized 


by angiography. The cases of McKendree and Doshay®” (ligation of com- 
mon and internal carotids) (1936), and Walsh and Love** (1937), were 
followed by recovery and cure of the aneurysm. In the latest case (Walsh 
and Love), diagnosed as infraclinoid aneurysm of the right internal carotid 
artery, the history of leakage confirmed by xanthochromic cerebrospinal fluid, 
and the ophthalmic syndrome—so typical of aneurysms of the middle fossa— 
made the diagnosis so clear and unmistakable that no roentgenogram was even 
deemed necessary. The internal carotid, ligated under local anesthesia after 
the usual tests of efficiency of the collateral circulation in the circle of Willis, 
resulted in uncomplicated cure with the relief of all symptoms. 

It is safe to say that the ligation of the internal carotid for the endo- 
cranial aneurysms of this artery gives a far better prospect of permanent 
cure than a ligature applied to the same artery for the cure of the arterio- 
venous aneurysms. For in the sacculated arterial aneurysms there is no fistula 
at the cavernous sinus through which the distal collaterals may feed the 
fistula and cause relapse. 

It may be said from this evidence that the extracranial ligation of the 
internal or common carotid, preferably the internal carotid, for the cure of 
intracranial carotid aneurysms, remains the safest and surest method of at- 
tack for all the aneurysms of the sellar, parasellar and infraclinoid carotid 
tract, provided the efficiency of the collateral circulation is duly tested by 
prolonged sittings of compression of the common carotid in the neck. 

On the other hand, no curative effects from the carotid ligations in the 
neck can be expected in the aneurysms that rise from the branches of the 
circle of Willis, and especially those of the posterior cerebral, the basilar, 
the cerebellar and the intracranial vertebrals, at their junction in the basilar 
trunk, as these aneurysms are too well supplied collaterally by the vertebral 
vascular system to expect them to be stagnated or affected by the carotid 


ligations. These aneurysms could be best approached, theoretically at least, 


the posterior fossa or cerebellar route, as in dealing with the cerebellar 
d pontocerebellar tumors and cysts of the subtentorial space. But of this 
up of aneurysms, we know of no actual surgical experience that would 
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serve as a foundation or precedent for their surgical attack, though there js 

no lack of clinical studies correlated with postmortem findings to tell the 

modern neurosurgeon how to face the complex problems of this formerly 

forbidden area, with decided prospect of success. . 
CONCLUSIONS 

(1) From the preceding statements it is evident that, despite the notable 
progress accomplished in the surgical treatment of the intracranial aneurysms 
of the carotid tract, only a small fragment of a large subject has been dealt 
with. We realize this therapeutically, by the fact that the smallest, the most 
frequent, and the most fatal of all aneurysms—the miliary aneurysms of the 
central ganglionic branches of the circle of Willis, which are responsible for 
over 80 per cent of the 97,000 deaths caused by cerebral hemorrhage an- 
nually in the United States (census of 1935)—are entirely beyond the scope 
of surgery. The only hope for a reduction in the mortality from this cause 
lies in the social and hygienic recognition of the causes of the miliary 
aneurysms and the conditions that favor their rupture: congenital defect 
and degeneration of the arterial wall, and chronic arterial hypertension, which 
are essentially the concomitants of maturity and old age and of presenile 
arteriosclerosis. 

In their frequency and fatality, the tiny miliary aneurysms of the brain 
are close rivals of the aneurysms of the aorta, which attain the largest size 
in the body. The latter appear earlier in life than the brain aneurysms, but 
they are the effect of a specific cause—the treponema of syphilis, a preventa- 
ble infection amenable to social prophylaxis and to specific treatment. 

(2) In the brain there are at least three classes of arterial aneurysms 
which differ in their surgical tractability: (1) The miliary aneurysms of the 
central arteries which are entirely beyond the reach of surgery except when 
they create circumscribed hematomata in the brain substance. (2) The 
larger basal aneurysms of the carotid tracts up to the circle of Willis, which 


it is possible to control and cure by the extracranial ligation of the internal 
and common carotid trunks in the neck. (3) An intermediary group of 
aneurysms arising from the circle and its surface or cortical branches, in- 


cluding the carotid and the ‘vertebrobasilar and cerebellar branches which are 
not controllable by the extracranial ligation of the parent trunks in the neck. 
These can be dealt with only by a direct intracranial attack in loco lesionis 
with the view to their extirpation or obliteration by electrocoagulation after 
occlusion of the pedicle or of the parent trunk with metallic clips, efc., 
according to circumstances. 

(3) In view of the free access to the brain and the perfection of the 
operative technic which permit the contemporary neurosurgeon to expose a 
tumor in almost any part of the brain with relative security and success, it 
would seem that the means of access to a cerebral aneurysm should be sub- 
ordinated, now, more than ever, to the preliminary condition, the sine qua 
non, which demands that no operation for tumor should be undertaken with- 
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out the accurate localization of the tumor by the usual methods of clinical 
differentiation and objective demonstration, supplemented, if at all possible, 
by cerebral angiography of Moniz, which is the only procedure capable of 


definitely determining that the tumor is an aneurysm and not something else. 


The disastrous consequences of mistaking an aneurysm for a tumor in 
the course of a critical operation have been previously referred to, but cannot 
be overemphasized, though there is reason to believe that these disasters in 
the past will steadily diminish with constantly improving methods of arterio- 
graphic visualization. While we fully realize that these methods of vascular 
visualization by angiography, combined if necessary with ventriculography, 
are still far from perfect, we are also aware that, in the diagnostic differentia- 
tion of the aneurysms and vascular tumors of the brain, Moniz and his pupils 
of the Portuguese schools have given us a master key which can unlock 
many of the still secret chambers of our endocranial vascular pathology. 

(4) The question that must be deeply considered after the diagnosis of 
the seat and the extent of the aneurysm have been determined, is the effect 
that its removal or obliteration may have upon the area supplied by the ob- 
literated vessel through ischemic suppression of its blood supply. In this 
connection, it is well to remember that it is practically impossible in the vast 
majority of these aneurysms to obliterate them without interrupting the cir- 
culation in the circle and seriously impairing the nutrition of the area of the 
brain that is supplied by the arteries given off from the circle beyond the 
obliterated branch. Besides, it is always possible that, in extirpating an 
aneurysm in the circle, its obliteration may be indefinitely extended along the 
circle by progressive intravascular thrombosis. 

(5) It should also be remembered in arriving at conclusions before opera- 
tion that, though the tendency and fate of an intracranial aneurysm is to 
end fatally in apoplectic rupture, or after a succession of leaks and limited 
extravasations (especially in the aged with brittle sclerotic arteries com- 
plicated with arterial hypertension), it is quite possible, especially in young 
subjects with fairly elastic arteries, that spontaneous cure by thrombosis may 
be effected in some cases, and, in others, the enlargement and rupture of the 
aneurysm may be indefinitely averted by the calcification and encapsulation 
of the sac. 

In closing these remarks the writer experiences a grateful moment in 
recalling the great privilege he has enjoyed in participating in the evolution 
and technical development of neurosurgery as this has developed during the 
last half century and the semicentennial of this society’s existence. 

MEMORABILIA OF PERSONAL EXPERIENCE 

In seeming accord with the stated rarity of the arterial intracranial aneu- 

rysms of the carotid tract as compared with the frequency of the arterio- 
enous aneurysms of the same artery at the cavernous sinus, it may be worthy 
of note that, in over 50 years of active surgical practice, during which I have 
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had an unusually large experience in the surgery of the carotid vessels.* 
I have yet to record the first ligation of the internal or common carotid 
for an intracranial arterial aneurysm, despite 18 intracranial arteriovenous 
aneurysms that have come under my observation and treatment during this 
same period. This, however, is not surprising, for up until the last six years, 
all the reported operations for intracranial arterial aneurysms could have been 
counted on one’s fingers. It is also to be remembered that modern neurosur- 
gery has been evolved during this period, and in the matter of the intracranial 
aneurysms is still in the making. 

Speaking personally, I would say that from 1880 (the year of my gradua- 
tion) the interest of surgeons in the intracranial aneurysms (with the excep- 
tion of pulsating exophthalmos) was purely anatomic and pathologic. As 
demonstrator of anatomy in the Medical School of Tulane University of 
Louisiana (1885-1895), I dissected and demonstrated the brain twice weekly 
for six months, in over 100 cadavers annually. The circle of Willis and its 
anomalies and those of its branches were closely observed and were made the 
subject of frequent comment, especially when, on rare occasions, intracerebral 
and subarachnoid hemorrhages were found, caused by ruptured miliary 
aneurysms of the Charcot and Bouchard type (1866), and those of the 
circle of Willis described by Lebert (1866), Eppinger (1887), and later by 
Duret®! (1892), and, also, the still rarer appearance of the same aneurysms as 
calcified beads in proof of their spontaneous curability. All this furnished 
material for anatomic discussions in relation to apoplexy, which were en- 
tirely medical or anatomic. Of course, at that time, when even the trephine 
was used timidly, any suggestion of direct intervention on these intracranial 
aneurysms was entirely too fantastic to be seriously entertained. It was only 
for a short time, in 1895, when W. Spencer and Victor Horsley suggested 
the ligation of the common carotid, and Cushing®? (1908), craniotomy to 
evacuate the clot in the brain of apoplectics, that a momentary ripple was 
caused in surgical circles, which soon faded away as the suggestion was 
quickly abandoned and the intracranial aneurysms of the circle of Willis re- 
turned to their clinical obscurity, or only came to light in rare instances 
when they attained sufficient size to be confused with brain tumors, from 
which even now we are only beginning to distinguish them effectively since 
radiopaque visualization of the cerebral arteries has come to the aid of roent- 
genography. 

Reverting to my personal experiences with the intracranial aneurysms, I 
have the notes of five patients seen in consultation at long intervals since 
1900, when lumbar puncture, which Quincke, of Kiel, had introduced, in 
1895, had become a practical aid in differentiating the apoplexies caused by 


* This personal experience includes 185 operations on the carotid trunks, 70 for 


arterial and arteriovenous aneurysms (common 52, internal 7, external 21), and 115 liga- 
tures or band occlusions on the main trunks for nonaneurysmal conditions (common 
external 90)—exclusive of 34 ligations of the individual branches of the external cat 
for special lesions and 197 bilateral ligations of the thyroid arteries. 
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cerebral hemorrhage (a term almost synonymous with ruptured aneurysms 
of the circle of Willis) and those caused by cerebral thrombosis, embolism 
or other nonhemorrhagic causes. In all these patients the signs and symp- 
toms pointed to apoplectic rupture or intermittent leakage of intracranial 
aneurysms. In all of these, lumbar puncture revealed subarachnoid hemor- 
rhage or a xanthochromic discoloration of the cerebrospinal fluid, which 
demonstrated that hemorrhages were in progress or had been checked spon- 
taneously. In three of these—all male patients past middle life—unconscious- 
ness came on gradually after spells of vertigo with vomiting and intense 
headaches. The fatal exitus came on from 12 hours to four days. In two 
others, a man and a woman, also of advanced age, the “strokes” were not 
fatal and the patients recovered slowly with hemiparetic and monoplegic dis- 
abilities, stiff neck (suggestive of meningeal reactions), and “‘Kernig” which 
subsided with the gradual disappearance of the blood stain from the cerebro- 


spinal fluid. In none of these fatal cases was a necropsy performed, but in 


going over their histories, retrospectively, their antecedent symptomatology, 
ophthalmic disturbances and other pressure signs make it almost certain that 
these apoplexies were caused by the rupture or leakage of intracranial 
aneurysms of long standing. 

In this connection, a brief reference to the story of three spontaneous, 
nontraumatic, noncongenital arteriovenous aneurysms, established in the 
cranium between the arteries and veins of the carotid and jugular systems 
without recognizable localization of the fistula, is of decided interest. These 
three patients (two men and one woman), all of mature age, 45, 66 and 71 
years respectively, seemingly without provocation or premonition, developed 
arteriovenous communications in the brain which were announced by tinnitus 
and objectively demonstrable auscultatory noises in the head that were typical 
of the mixed arterial murmurs and the venous hums that characterize arterio- 
venous aneurysms of the cavernous sinus in pulsating exophthalmos. Yet, 
in none of these patients (all living) is there any evidence of exophthalmos 
or ocular pulsation. All these patients have passed middle age and are 
arterial hypertensive subjects. The arteriovenous communication in each 
was established suddenly and without apparent cause, the patient recognizing 
the fact that something unusual had happened by the subjective endocranial 
noises that they heard as a tinnitus, and that were easily demonstrable by 
auscultation of the skull to the medical men who attended them. Despite the 
most attentive and repeated examinations by neurologists, oculists and otolo- 
gists, the precise localization of the arteriovenous communications could not be 
determined. There was no serious impairment of vision, no exophthalmos, 
only typical systolic murmurs in the cranium, synchronous with the pulse 
and associated with the continuous venous hum or roar of the arteriovenous 
aneurysms. While the diagnosis of arteriovenous fistula was unmistakable, 
the precise seat of the fistula could not be determined except that the bruits 
were heard with greatest intensity at the base of the skull, over the mastoid, 
temporal and retromastoid area on the side in which the tinnitus was loudest. 
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These patients have been under observation four, five, and six years, respec- 
tively. All three are going on with their regular occupations in moderation 
(lawyer, oil station agent, housewife). In all three, the head noises can be 
suppressed by compression of the common carotid in the neck, which all three 
have learned to apply with their own fingers. The oldest of these patients, 
however, cannot stand compression for more than a minute without dizziness 
and faintness. The two who have kept up the pressure exercises believe 
that the compression has diminished the intensity (loudness) of the murmurs. 

These are cases in which cerebral arteriography by radiopaque visualiza- 
tion should prove of inestimable value in determining the seat of the fistula, 
and perhaps suggesting a direct surgical method of suppressing it; but, since 
the patients are satisfied to endure the head noises and suffer little disability, 
we have abstained from any adventurous operative procedure, such as the 
ligation of the common or internal carotid which might aggravate the situa- 
tion and possibly precipitate fatal complications. 

As a concluding experience in connection with the surgical history of the 
circle of Willis, I trust it will not be regarded as irrelevant to relate, very 
briefly, an experience with a gunshot wound of the cranium including the 
middle cerebral artery which, on account of its rarity, may perhaps be worthy 
of record. 

Case Report.—Occlusion of Middle Cerebral Artery for Hemostatic Control of 
Intracranial Hemorrhage: Edwin K., white, male, age 12, was admitted to Touro In- 
firmary, June I, 1907, at 11:30 P.M. Diagnosis: Gunshot injury of the head, with bullet 
lodged in the brain. Deep coma and dying from circulatory and respiratory failure on 
admission. 

Operation.—Without anesthesia, a right-sided osteoplastic temporofrontal flap ex- 
posed the dura, which was found perforated, but there was no extradural hemorrhage. 
The dura was opened and a deluge of blood followed; the right temporosphenoidal lobe 
was lifted and the middle cerebral artery exposed at its origin from the internal carotid; 
it was torn and bled profusely. In view of the patient’s desperate condition—pulseless 
and breathing spasmodically—no attempt was made to secure the artery by ligature, but 
the bleeding vessel was seized with a long, narrow Pean forceps, which immediately 
controlled the hemorrhage. The forceps was allowed to remain in situ, while the dura 
was closed with a few interrupted sutures. The osteoplastic flap was also held in place 
with a few through-and-through silkworm sutures, leaving space for the forceps to project 
out of the wound. No attempt ‘was made to search for the bullet which was probably 
lodged in the opposite cerebral hemisphere. The operation was performed quickly and 
for a moment the pulse was palpable and seemed to return, but, despite artificial respira- 
tion, cardiac stimulants and saline infusions, the circulation and respiration failed and 
the patient died at 1:25 A.M., one hour and 45 minutes after his admission to the hos- 
pital. No autopsy was obtained. 

This is the first case in our experience in which intracranial bleeding from 
a wounded middle cerebral artery has been surgically controlled at its source. 
I have since thought that Cushing’s hemostatic wire clip, used now currently 
in neurosurgery, could have been applied with great advantage as a perma- 
nent control of the bleeding, while a continuous intravenous blood drip would 


probably have tended to improve the chances of recovery, rather than the 


continued saline drip which was the best we could give at the time. 
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BRAIN ABSCESS DUE TO GAS-FORMING, SPORE-BEARING 
ANAEROBES 
REPORT OF TWO CASES, WITH RECOVERY 
CHARLES BaG.ey, Jr., M.D. 
Bartrmore, Mp. 


FROM THE DEPARTMENTS OF PATHOLOGY AND NEUROSURGERY, UNIVERSITY OF MARYLAND MEDICAL SCHOOL, 
BALTIMORE, MD 


THE organism commonly known as the gas bacillus was described by 
Welch and Nuttall, in 1892,! as the Bacillus aerogenes capsulatus. A few 
months later Fraenkel’ described four cases of gaseous phlegmon in which he 
found an anaerobic gas-forming bacillus. In three of them other bacteria 
were found, chiefly pyogenic Cocci. Fraenkel called his bacillus the Bacillus 
phlegmones emphysematosae, and his description corresponds very closely with 
the characteristics of the Cl. aerogenes capsulatus. In the German literature 
the organism 1s frequently called the Fraenkel or Fraenkel-Welch bacillus. 

The organism is one of the Clostridium group of bacteria which are large- 
sized, spore-forming rods and are anaerobic or micro-aerophilic. The group 
is comprised of over 100 members, but there are only eight which are patho- 
genic for man. An important member in the group is Cl. tetanus, but in pure 
culture gas formation is not an important characteristic. C/. botulinum pro- 
duces food poisoning and is not known to be a factor in putrefactive wounds. 
The remaining six, Cl. perfringens, Cl. oedematis, Cl. oedematis maligni 
(vibrion septique), Cl. fallax, Cl. sporogenes, and Cl. aerofetidum, are de- 
scribed by Jordan® as “the anaerobic agents of the gaseous infections.” 
Aerobie bacteria may produce phlegmonous type of wound infection, but in 
126 cases of gaseous wound infection reported by Weinberg and Séguin,* no 
case of gas gangrene was observed to be due to aerobes alone. Organisms of 
the Clostridium group are occasionally found in brain abscess. If gas is pres- 
ent in the wound, it is due to the presence of anaerobes, since it is only in 
their presence that other bacteria may augment gas production. From the 
standpoint of gas formation, Cl. welchii is by far the most important member 
of the Clostridium group. It occurs roughly in between 70 and 8o per cent 
of cases of gas gangrene, either alone or together with other anaerobes. 

Gas phlegmon had been observed before the description of the organism 

Welch and Nuttall. No attempt will be made here, however, to give a 
historic review. An excellent one has been published by Millar,’ who believes, 
irom the writings of Hippocrates and Celsus, that they perhaps saw patients 
of this type, but after this there was apparently a long period during which 

disease was not recognized. From the middle of the eighteenth century, 

ever, he cites a number of authors and states that at a meeting of the Acad- 
of Sciences, October 11, 1849, Chassaignac asserted that certain gangrenes 


emphysema should. be considered as having “a poison far in excess of 
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the mechanical injury.” Millar then states that Maissoneuve, in 1853, re- 
ported two cases of gas gangrene, and stated that there existed a certain 
variety of traumatic gangrene to which he gave the name of “gangrene fou- 
droyante,” in which, first, putrefying gas developed in the interior veins during 
life; and second, that this gas circulated in the blood and éaused a fatal poi- 
soning. Millar mentions that cases were reported during the Crimean War 
(1854-1856), but that Keen, who served as a military surgeon, stated that 
he never saw an instance in the American Civil War. 


Fic. 1.—Photograph of sections through the brain of a patient who died 
24 hours after severe cervical cord injury. The specimen was removed 19 
hours after death. In the smooth-walled cavities the C/. aerogenes capsulatus 
was found. Differentiation between the smooth-walled, gas-filled cavity in this 
type of postmortem specimen (Swiss cheese brain) from the necrotic, pus- 
and gas-filled cavity of a true antemortem abscess is not difficult. 


The description of the Clostridium by Welch and Nuttall, however, marked 
the beginning of a period of intensive study of the condition. The early studies 
were confused by the fact that there is commonly a spread of the gas bacillus 
from the intestinal tract to all parts of the body shortly after death, and even 
to-day any review of the literature is greatly complicated by this fact, so that 
one is perhaps not justified in concluding that the bacillus played a role in 
the formation of an abscess unless gas was known to be present in the abscess 


during life, and the cultures from which the bacteriologic studies were made 
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were taken before death. The formation of gas-filled cavities in the brain 


postmortem, pr xlucing what is commonly called a Swiss cheese brain (Fig. 1), 


must not be confused with anatomic antemortem changes. The condition is 
due to a gas bacillus, frequently the C/. aerogenes capsulatus, and is very com- 
mon unless the autopsy is performed immediately after death, or the body is 
kept at a very low temperature. 

There is little difficulty in differentiating the smooth-walled cavity in this 
type of brain from the pus-filled, necrotic cavity in the true antemortem gas 
bacillus infection. Reuling and Herring® described such a case, in 1899, and 
concluded that the changes were postmortem. Howard‘ followed with other 
cases, and though it was his opinion that the process was a postmortem one, 
one of his cases is often quoted as a gas bacillus brain abscess. This is per- 
haps due to the fact that the patient did have a metastatic brain abscess with 
meningitis, but the gas-filled cavities were separate from the suppurating cav- 
ity and the author states that in his opinion the gas cavities were due to post- 
mortem changes. In the Mackay® report there is a photograph of the brain 
which leaves no doubt concerning the postmortem development of the gas 
cavities. 

After a fairly careful search of the literature there have been collected 21 
cases of gas bacillus infection in the brain, which have been placed in four 
groups based upon the clinical, bacteriologic, and postmortem findings. 

In the first group have been included those cases in which there was clin- 
ical evidence of infection and the Cl. aerogenes capsulatus was identified in 
cultures made before death. In this group there are five cases: two by 
Rychlik,? in 1916; one by Wolfsohn,’® in 1918; one by Pettermand,' in 1927 ; 
and one by Maxwell,'* in 1930. The cases of Rychlik and Pettermand re- 
covered ; the other two cases died. Of the two cases reported herein, one falls 
into this group. The cultures showed Cl. aerogenes capsulatus and Strepto- 
coccus hemolyticus. The patient recovered. 

The second group includes cases in which there was clinical evidence of 
gas bacillus infection, but there was either no bacteriologic study, or if there 
was, no identifiable member of the Clostridium group was cultured. von 
Heyde,' in 1908, described a patient with a brain abscess who died after an 
illness of a month. He does not mention gas being found in the abscess, but 
in the cultures an anaerobic gas bacillus, not pathogenic for animals, was re- 
covered. This is thought to be the first case appearing in the literature in 
which a gas-forming organism was considered to play a role in the formation 
of a brain abscess. Tietze and Korbsch,' in 1915, reported a clinical case and 
stated that even in the absence of a bacteriologic study they considered it one 
of gas bacillus infection of the brain. Bier,!® in 1916, reported a case in which 
bubbles of gas were seen exuding from the head wound. The patient died 
five days after the injury and an autopsy was performed shortly after death 
by von Aschoff, who identified an organism assumed to be the Cl. aerogenes 
‘apsulatus, though no cultures were made. von Ritter,'® in 1916, in discuss- 

gas gangrene, stated that he had seen the condition in the brains of four 
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patients. He gives a short description of the clinical course in such cases, but 
no bacteriologic studies were made. Jakobsohn,'* in 1917, reported the case 
of a man who had an arm wound with gas infection and also a head wound 
from which gas escaped on exploration. There is no mention of bacteriologic 
studies, but Jakobsohn considered it a mild gas bacillus infection from which 
the patient recovered. Wolf,'* in 1917, reported a case of gas infection of the 
brain with death in 24 hours. Again there was no bacteriologic study, 
Dandy,'® in 1926, reported a case of temporal lobe abscess secondary to 
mastoiditis. The abscess was drained, and from it escaped a large amount of 
gas. He concluded that the gas was not of bacterial origin, but was air which 
had been forced through the mastoid wound into the abscess by swallowing, 
coughing, or sneezing. There is no record of bacteriologic study of the pus 
from the brain abscess, but that obtained from the antrum of the mastoid and 
from an extradural abscess showed B. coli, Staphylococcus albus, and pneu- 
mococcus Type IV. The same author, in a later publication,”® stated that the 
B. coli was probably the organism responsible for the production of the gas. 
This patient died. In 1927, Dandy*! reported another case. In this the or- 
ganism was a gram-negative bacillus which was nonmotile, nonspore-bearing, 
and did not grow aerobically. There was also a growth of Streptococcus 
viridans in cultures from the abscess. This patient recovered. 

Of the 11 cases in this group, nine died and two recovered. The second 
case herein reported falls into this classification. An anaerobic gas-forming 
bacillus, probably Cl. welchi, but not grown in pure culture, was present to- 
gether with a heavy growth of Staphylococcus aureus. This patient recovered. 

The third group includes cases in which there was a clinical diagnosis of 
gas bacillus infection in the brain with positive gas bacillus cultures postmor- 
tem. Hixon,** in 1915, reported an autopsied case in which the Cl. aerogenes 
capsulatus was isolated in pure culture from pockets of pus in the brain tissue. 
This patient had a shrapnel wound of the brain and the autopsy was performed 
one hour after death. No clinical description was given. Marwedel,”’ in 
1917, reported the case of a man with a head injury who died eight days after 
admission. An autopsy was performed the following day. The diagnosis of 
brain abscess was made bef« re death, but the abscess was not located at opera- 
tion. At autopsy, however, a left frontal lobe abscess was found, and in cul- 
tures made at this time the Cl. aerogenes capsulatus was recovered, together 
with Streptococci, B. coli, and other organisms. This cannot be accepted as 
an antemortem gas infection, as the autopsy was not performed until the day 
following death. Schar,** in 1928, reported a case of brain abscess secondary 
to a skull fracture. At the operation a large amount of pus, soft brain tissue, 
and foul gas were evacuated. In cultures taken at the autopsy there was an 
unclassified bacillus which grew aerobically and anaerobically, and was defi- 
nitely gas-forming. Diirck,?° in 1930, reported a case in which a gas bacillus 
was found in the brain, liver, spleen, kidney, and heart four hours after death. 
This patient, 13 years previously, had sustained a depressed fracture in the 


right frontal region and bone fragments were projecting into the cortex. The 
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opsy revealed a cavity beneath the depressed fragments which contained 
erayish-brown, bloody pus. The author concluded that the bacillus had re- 
mained dormant since the injury 13 years previously and for some unknown 
reason became active in the brain and spread to other tissues of the body. 
One finds it difficult to agree with this conclusion and even the bacteriologic 
findings must be questioned in a case autopsied four hours after death. 

There is but one case in the fourth group, that of Mill and Papplewell,”° 
reported in 1931, in which there was a large extradural abscess complicating 
a mastoiditis. Cultures made at the time of operation showed vibrion septique. 
There is no mention, however, of the finding of gas in the abscess cavity or in 
the brain at autopsy. The lateral sinus, the superior and inferior petrosal 
sinuses on the operated side, and both cavernous sinuses contained pus, but 
no mention was made of gas in them or of a bacteriologic study of their con- 
tents. 

The appended two cases are the only ones that have come under my per- 
sonal observation. The second one was seen about two and one-half years 
after the first one. The relatively small number of cases in the literature in- 
dicates either that gas-forming organisms are infrequently a causative factor 
in the formation of brain abscess, or that the condition is overlooked by the 
surgeon. Invasion by the gas bacillus in other tissues of the body is, of course, 
a serious condition, and we were very pessimistic regarding the prognosis in 
the first case. The chief difficulties in this patient, however, were due to in- 
creased intracranial pressure and the patient’s condition rapidly improved after 
the drainage of the thin, bloody pus and the evacuation of gas. In both of 
the patients there seemed to be no further extension of the gas into the brain 
tissue, in spite of the fact that there was a growth of the gas bacillus in the 
cultures of the pus from the wound in the second case at the end of almost 


three weeks. 


Case 1.—PUNCTURE WOUND, LEFT TEMPORAL REGION. HEADACHE, 
APHASIA, AND MENTAL CONFUSION DEVELOPING OVER PERIOD OF ONE WEEK. 
DRAINAGE OF ABSCESS AND EVACUATION OF GAS. Clostridium welchii 1N 
PURE CULTURE. RECOVERY. 


Case Report.—c. S., white, male, farmer, age 42, was admitted to the University 
Hospital, Baltimore, January 21, 1935, in a semistuporous condition. One week pre- 


viously he had been thrown against the stall in a stable and a projecting 8-penny nail 
was driven into his head on the left side just above the ear. There was profuse bleeding 
with momentary loss of consciousness. In a few moments he walked into the house and 
went to bed for a short time, but then got up, feeling well. The next morning he called 
is doctor. Two days later he noticed difficulty in talking, which became progressively 
tse and was accompanied by mental confusion. From that time on he became markedly 
hasic. The evening before admission he became drowsy and confused. 
Physical Examination revealed that the patient was very drowsy and though he 
uld be aroused, immediately lapsed back into a stupor. He was unable to carry out 
le commands, such as opening and closing the hand, and could not name common 
cts. Temperature, 101.1° F. rectally; pulse, 64; respiration, 30. There was slight 
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obscuration of the nasal border of both optic disks, but no measurable edema, hemor- 
rhage, or exudate was noted. The left pupil was dilated and reacted sluggishly to light. 
The right was also sluggish, but smaller. There was slight weakness of the right side 
of the face, and slight weakness of grip in the right hand. The lower extremities were 
normal in power. The right biceps and left abdominal reflexes were hyperactive, while 
the right abdominal reflexes were hypo-active. All the other reflexes were present and 
active. There was an area of swelling above the left ear, with edema around the edges 
and fluctuation in the center. 

Operation.—Exploration revealed a small puncture wound of the skull and an ex- 
tradural cavity from which pus and foul-smelling gas were evacuated. There was a 
healed rent in the dura. The extradural cavity was drained with the hope that the neu- 
rologic disturbances had been due to the extradural accumulation of pus. Smears of the 
pus showed a gas bacillus which later proved to be the Cl. aerogenes capsulatus (Fig. 2 


Fic. 2.—(Case 1): Microphotograph showing the encap- 

sulated Cl. welchii obtained in pure culture from the pus of 

the abscess (X 1250). 
together with a heavy growth of Streptococcus hemolyticus. The guinea-pig inoculated 
became distended with gas and died in a few hours. Following the operation the patient 
improved for four days, after ‘which time the original symptoms returned and it was 
concluded that there was cerebral involvement. The original incision was reopened and 
the healed perforation in the dura exposed and enlarged. Through a ventricular needle 
several cubic centimeters of bloody pus escaped, together with a large amount of foul- 
smelling gas. Two split, Dakin drainage tubes were inserted. 

Subsequent Course.—The patient improved rapidly, so that four days later, while not 
oriented as to place, he was able to give a very coherent account of the accident. The 
aphasia gradually disappeared. During the dressing on the twentieth day, gas bubbles 
were seen escaping with the pus. The neurologic signs rapidly disappeared and the 


patient was discharged March 3, 1935, 40 days after operation. There was still a small 


amount of drainage from the tubes which were gradually shortened but allowed to re- 
main in place until drainage had ceased, almost three months later. Even before the 
removal of the tubes the patient was attending to a part of his duties and he has remained 
entirely well since. 
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In the second case the patient was admitted four days after an injury. 


There was satisfactory progress after drainage of the abscess until 45 days 


after the accident when the patient suddenly developed tetanus which ran a 
very stormy course over a period of three weeks. He had been given 20,000 
units of combined tetanus-gas gangrene antitoxin immediately following opera- 
tion on the fifth day after the accident. It has recently been our practice to 
follow the advice of Cole and Spooner?’ and give 200,000 units of antitoxin 
as soon as a diagnosis of tetanus is made. [Because this patient was sensitive 
to serum, it was necessary to administer the antitoxin over a period of seven 
days, and the number of units was increased to 300,000. Débridement of 
the wound was not possible, although the original drainage tubes were still 
in the abscess and through them there was free drainage of pus. 


Case 2.—COMPOUND DEPRESSED FRACTURE, LEFT PARIETAL REGION. ImM- 
MEDIATE PARTIAL RIGHT HEMIPLEGIA. EVIDENCE OF SUPPURATION. ReE- 
MOVAL OF BONE FRAGMENT. DRAINAGE OF ABSCESS AND EVACUATION OF GAS, 
FIVE DAYS AFTER INJURY. SEVERE TETANUS BEGINNING FORTY-FIFTH DAY 
AFTER ACCIDENT. RECOVERY. 


Case Report.—L. G. W., white, male, age 11, was admitted to the Union Memorial 
Hospital, Baltimore, during the night of June 21, 1937, four days after being struck on 
the left side of the head with a heavy stick. At the time of injury he felt faint, but 
did not lose consciousness. There was an immediate right hemiplegia. He was taken 
to a local hospital where a two and one-half centimeter laceration of the scalp in the left 
parietal region was sutured. He complained of severe headache and abdominal pain, 
followed by vomiting. That night there was an elevation of temperature. He began to 
use his right leg again but his arm remained paralyzed. The next morning he vomited 
again and that evening seemed worse, with higher temperature, irritability, and pain. 
Four days after the injury he was transferred to the Union Memorial Hospital. 

Physical Examination—Revealed a weak and inactive, but fully conscious and well 
oriented young boy. Pus was exuding from the laceration of the scalp. Temperature, 
101° F.; pulse, 74; and respiration, 14. The neurologic examination revealed partial, 
right hemiplegia with absent knee jerk and positive Babinski. Sensory perception was 
normal. Uranalysis, negative. Blood: white blood cells, 21,600; hemoglobin, 92 per cent. 
Roentgenologic examination of the skull showed a small, depressed fracture of the left 
parietal bone and a gas shadow extending downward into the left cerebral hemisphere 
(Fig. 3). 

Operation.—June 22, 1937: The depressed fragment of bone was removed. The 
dura and cortex in this region were lacerated. There was a free escape of pus and 
foul-smelling gas when the fragment was withdrawn from the cortex. Two small Dakin 
drainage tubes were inserted. 

Subsequent Course —Following the operation 20,000 units of combined tetanus-gas 
gangrene antitoxin were given and 20 grains of sulfanilamide prescribed every four hours. 
The latter was reduced to ten grains every four hours the following day, and 10,000 units 


+ +] 


ot the antitoxin were also given. 

Culture of the pus taken from the wound revealed an anaerobic gas-forming bacillus, 
believed to be the Cl. aerogenes capsulatus, but it was not identified beyond doubt, to- 
gether with a heavy growth of Staphylococcus aureus. 

(he patient improved for several days following the operation, during which time 
he developed a red, macular sulfanilamide dermatitis and the leukocyte count fell to 
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5,000, and the hemoglobin 64 per cent. The sulfanilamide was discontinued July 2, and 

the leukocyte count in two days rose to 12,000. During the next several weeks syl- 

fanilamide was given cautiously from time to time because of the free drainage of pus 

through the tubes and the positive cultures for gas bacilli until the nineteenth day. On 

July 24, there was still a profuse discharge of pus from the abscess cavity and some eyi- 
dence of osteomyelitis in the area surrounding the skull defect. 

On August 1, 45 days after the accident, the patient developed signs of tetanus. 
Temperature, 102° F.; pulse, 160; respiration, 26. The symptomatology in the begin- 
ning was stiffness of the jaws and rigidity of the abdominal muscles. Within a few 
hours the patient had several convulsive seizures. He was given 300,000 units of tetanus 
antitoxin over a period of seven days, when its administration was discontinued. During 


a& «a. 


Fic. 3.—-(Case 2): Lateral roentgenogram of the skull showing a small depressed fragment 

of bone (full thickness of skull) at A, and a single large bubble of gas at B. 
this time the boy was extremely ill. During the seven-day period in which the antitoxin 
was given, avertin was admjnistered in an average daily dose of 50 mg. per kilo of 
body weight to control the convulsions. After this period an occasional dose of avertin 
was sufficient. For about three weeks the condition was grave, after which there was a 
very satisfactory improvement. Four weeks after the onset of the tetanus, the muscular 
spasm had ceased. The abscess drainage tubes were removed six weeks after the opera- 
tion. There was some drainage of pus for three weeks following. After this time the 
wound healed entirely. 

On September 24 the patient was out of bed and began to walk. At this time there 
was a typical hemiplegic gait. He was taken over by the Physiotherapy Department, 
and when discharged from the hospital, October 3, 1037, the deep reflexes of th right 
side were hyperactive, there was moderate knee and ankle clonus on the same side, and 
the Babinski was equivocal. There was still muscular weakness in both right upper and 
lower extremities. Since discharge there has been a gradual return of function, so that 
there is now only slight evidence of the previous hemiplegia. 
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per vo 
Discussion.—In Case 1 there was an interval of one week between the in- 
jury and the date of admission to the hospital. During this period the patient 


eradually developed evidences of focal disturbance in the left hemisphere. _ It 


is unlikely that the abscess was well walled-off ; first, because of its short dura- 
tion; and second, because the pus which escaped at operation was of a thin, 
bloody type. In spite of this, however, drainage was free following the opera- 
tion and there was a rapid disappearance of intracranial pressure, as well as 
of the signs of sepsis. The clinical diagnosis was made at operation by the 
escape of foul-smelling gas which was evidenced by numerous bubbles in the 
pus. Cultures showed Cl. aerogenes capsulatus and hemolytic Streptococci. 
Immediately after the operation tetanus-gas gangrene antitoxin was given, but 
after the laboratory findings were known, gas antitoxin alone was given. No 
sulfanilamide was used in this case. 

In Case 2 there was an interval of five days between the accident and the 
operation. Gas gangrene antitoxin was given, but only in the beginning of 
the course. The cultures were positive until the nineteenth day. Sulfanil- 
amide was used over a period of several weeks in this case. In spite of a 
prophylactic dose of tetanus antitoxin five days after the accident, tetanus 
developed on the forty-fifth day, and not withstanding the long interval the 
course Was severe. 

One might ask what measures were valuable in controlling the gas bacillus 
infection in these cases. The answer would seem to be drainage, plus the 
possible effect of rather small doses of gas antitoxin in both cases and the 
use of sulfanilamide in the second case. Roentgenotherapy was considered 
but not employed in either case because of early improvement in the condition 
of the patients. 


SUM MARY 

(1) A review of the literature reveals only five cases of brain abscess in 
which there was clinical evidence of gas formation with the bacteriologic iden- 
tification of the Cl. aerogenes capsulatus in the antemortem cultures. Of these, 
three recovered and two died. 

(2) An additional case which falls into this group is herein reported, 
which recovered. 

(3) The literature reveals 11 cases in which there was clinical evidence 
of gas bacillus infection, but in which there was either no bacteriologic study, 
or if there was, no identifiable member of the Clostridium group was grown. 
In this group nine died and two recovered. 

(4) An additional case of this type is reported, which recovered. The 
course in this patient was greatly complicated by the development of tetanus 
on the forty-fifth day after the accident. 

(5) In the third group are cases in which there was a clinical diagnosis 
of gas bacillus infection in the brain with positive cultures postmortem. Four 
cases of this type have been collected from the literature. 
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(6) A fourth group includes one case in which the Cl. oedematis maligni 
(vibrion septique), an important organism of the Clostridium group, was 
grown in cultures from an extradural abscess following operation. This 


patient died. 


(7) The treatment of gas bacillus abscess of the brain is discussed. 
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C.: Treatment of Tetanus; with Observations on the Fate 


Discussion.—Dr. THomAs S. CULLEN (Baltimore, Md.).—It may be of 
interest, in connection with Doctor Bagley’s paper, to recall the report of the 
first case of gas bacillus infection, which was presented by Drs. William H. 
Welch and George H. F. Nuttall. 

The patient, a colored man, age 39, was admitted to Doctor Osler’s service 
at the Johns Hopkins Hospital, October 24, 1891, and died the following day. 
A gas-producing bacillus was isolated. During the subsequent months I fol- 
lowed Doctor Welch’s and Doctor Nuttall’s study of this organism with great 
interest. Their full report appeared in the Johns Hopkins Hospital Bulletin 
for July-August, 1892. 

In 1893, George Nuttall, Simon Flexner and I went abroad together. 
Nuttall lived for several years in Germany; later on he made England his 
home and became an outstanding professor in Cambridge University. In 
1912, he returned to Baltimore to give the Herter Lectures at the Hopkins 
Medical School. On that occasion we got out a historic number of the Johns 
Hopkins Hospital Reports. It was dated October 9, 1912. Max Broedel 
made a cartoon showing “The Welch-Nuttall Gas Plant.’ The trunk of 
the tree was made up of large gas bacilli, the branches of smaller ones, and 
so on down to the finer twigs. On the ends of the twigs were gas bubbles 
which Cupid was lighting. 





THE USE OF FASCIA AND RIBBON CATGUT IN THE REPAIR 
OF CLEFT PALATE AND HARELIP 


Appison G. BrenizeR, M.D. 


CHARLOTTE, N. C, 


ALMOsT all harelip, cleft alveolar process, and cleft palate cases are de- 
ficient only in hard palate and not in bony, muscle and fibrous tissue, which 
can be used to close them, though these structures may be retracted and 
atrophic. 

The objective point in the operations is to restore the normal configura- 
tion, liberate and reunite the soft parts, disturbing muscle origins and inser- 
tions as little as possible, except the binding of the tensor palati and palato- 
pharyngei muscles at the hamular process, and through counter incisions 
allow the whole flap, containing the muscles, to slip inward and backward. 
There, they are to be united in the midline without tension on the line of 
suture. 

These conditions can be attained through the rationale or principle of the 
so-called Langenbeck operation and its modifications, particularly those of 
Veau and Dorrance. 

The refinement of Victor Veau, when accomplished, is a more finished 
operation and likewise more difficult and time-consuming. In very wide 
clefts and in double clefts, particularly, where a bed for the buccal flaps, some- 
times pedicled, is desired, the union first in sequence of the nasal mucoperios- 
teum offers a support and blood supply to the buccal flaps and an upper cover- 
ing for them. The covering of the raw upper surface of the buccal flaps not 
only preserves them as cut and placed and prevents granulations and scar 
contraction, but establishes both closed mucous membrane lined buccal and 
nasal cavities. While the nasal mucoperiosteum is rather easily separated, it 
is not so easily displaced and sutured in its entirety. 

The Dorrance “push-back” operation is extensive, severing both anterior 
and posterior palatine arteries; requires two operations for the reestablish- 
ment of collateral blood supply, and it is difficult to maintain the flaps, off the 
hard palate, in position. Lateral incisions encircling the posterior extremity 
of the maxillary alveolar process and extending backward and downward over 
the pterygomandibular fold and through them, liberation of the hamular proc- 
ess and the attachment of the nasal mucoperiosteum to the hard palate, suffice 
in the displacement of the velum inward and backward and the union of the 
hamular insertion of the palatopharyngei, a portion of the constrictor 


pharyngei. By such a liberation of flaps alone, in the large majority of cases, 


when the musculature of the velum and pharynx are exercised, the pharynx 
is constricted, the velum is brought against the posterior pharyngeal wall and 
no air escapes from the nose while speaking. 
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Plastic operations upon the uvula are not necessary and incisions into the 
velum scar it and interfere with its suppleness. The musculature of the 
velum and pharynx can be developed by the persistent use of such exercises 
as those described by Frederick Martin in his book on “Speech Training.” 
A case of ours, age 30, did away with all “‘face-talking,” and developed almost 


perfect speech by the unrelenting use of the exercises detailed in this book. 


In spite of the statements just made, there are difficult cases—cases where 
the flaps raised are narrow, not so yielding; cases that have been operated 
upon before and failed; and cases of obviously narrow flaps or double cleft 
where the model of the operation must be altered to meet the conditions, and 


Fic. 1 Fic. 2 Fic. 3 


Fic. 1.—By the use of fascial bands or ribbon catgut, placed between the mucosa and muscularis of 
the lips, tension is taken off the suture line and the lips may be united with muscle sutures of fine cat- 
gut and a subcuticular stitch of fine malleable wire. The soft parts may be placed and maintained in 
proper configuration with minimum visible scarring of the lips. The scarring of the mucous membrane 
readily repairs and is not visible. The slight increase in bulkiness of the lips soon subsides. 

Fic. 2.—Case of harelip and cleft palate where ribbon catgut was used in both lip and palate. 
Union, configuration, and function all excellent. Lip slightly bulky three weeks after operation. 

Fic. 3.—Good union, configuration, and function in harelip and cleft palate; no surface scarring. 
Deficient right ala and irregularity in vermilion border 


simple cases still showing failures, with scarred, thickened, and unyielding 
flaps, presenting a real difficulty in closing. These latter cases are, at times, 
so difficult that every effort should be made to prevent them, by assuring as 
far as possible the success of the first operation. 

It has been in cases such as suggested above, for the last 20-odd years, 
that we have been using a strip of fascia, taken from the fascia lata, in the 
form of a small rectangle, as a means to support the flaps, and relieve the 
tension on the stitch line from the hard palate, accompanied by a fascial tie 

the musculature of the velum. We had hoped for no more from this strip 

iscla than: (1) A transmission of the tension on the stitch line to a point 
ond it and a distribution of this tension. (2) A background or scaffold- 

lor the flaps and stitch line, to hinder movements at the stitch line. (3) 
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Fic. 4.—Vomer-premaxilla sectioned at the neck or not sectioned. Strip of 
fascia inserted through opening in front under mucoperiosteum of premaxilla and out 
and under mucoperiosteum of premaxilla and alveolar process, where it is sutured. 
The fascial band is drawn upon tightly and attached, in similar fashion to the opposite 
alveolar process. 

Fic. 5.—Second strip of fascia passed under philtrum between mucosa and 
muscularis and stitched out into the lips on both sides between the mucosa and 
muscularis, pulling lips together and relieving tension on the suture line. 




















First operation performed upon double harelip, using fascial band. 
Pattern of second operation performed upon double harelip, where only 
the skin and muscularis are incised and the mucosa left intact. 























AGBr. 


Fic. 8.—A band of fascia or ribbon catgut may or may not be used in the second 
operation. The mucosa at the vermilion border is used to ‘‘point up’’ the lip. : 

Fic. 9.—Union of the pattern. When the band of fascia is employed, surface 
Note the tip of mucosa crowning the vermilion border and 
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To act as a bumper against pressure with the tongue, vomiting, coughing, or 
sneezing. 

After serving such a purpose, and removal of the stitches in 10 to 12 
days, we expected to see the fascia come away, but it did not always do so. 
On the other hand, it remained between the bony palate and mucoperiosteal 
flaps, incorporated with the flaps and likely conveyed bone cells across the 
cleft in the hard palate, if hardness and an inability to pierce through this 
formerly cleft area with a sharp and pointed instrument is proof of bone. 

As stated, our object was not to convey periosteal cells along the fascia, 
spanning the gap between the edges of the cleft in the bony palate and we, 
also, recognized that there is some admixture of muscle, fibrous and periosteal 
tissue, giving toughness and hardness to the region of the hard palate even 
when fascia is not used, but never as definitely hard and gritty as in the two 
cases to be cited. 

Nor should we overstress the advantages of an actual bony palate over a 
tough, partly bony hard palate, but should stress the efficacy of the means 
used in the way of the fascial strip. With the use of the fascial strip we have 
closed cleft palates which have been operated upon elsewhere and failed, or 
have been considered impossible to close and were about to resort to the use 
of a diaphragm. Had these cases been merely the “run of the market,” it 
would not be worthy of comment, because cleft palate and harelip surgery is 
generally bad and we have had to operate upon many of them over again; 
but there have been failures even in some of our very best institutions where 
excellent plastic surgery is performed. I recall five such cases collected for 
us, at one time, at the North Carolina Orthopedic Hospital. 

Lately, we are employing ribbon catgut to replace the strip of fascia across 
the hard palate and embedded or tied into the musculature of the velum, and 
feel that it will do about as well as the fascia and, of course, offers the great 
advantage of being available and preventing the additional manipulation neces- 
sitated to secure the fascia from the fascia lata. 

There are many aids to the final closure and function of the palate, which 
begin with the first operation performed upon a single harelip with cleft 
alveolar process and particularly upon double harelip. It is quite remarkable 
what the mere closing of the lip will accomplish in molding and bringing to- 
gether a wide cleft in the alveolar process. The pressure of the closed lips 
and its effect in narrowing and molding the alveolar process is so satisfactory 
that wiring, even of a double cleft, is usually unnecessary, and wiring to close 
the cleft palate as effected in the Brophy type of operation should be scrupu- 
lously avoided, since it is not only unnecessary, but may approach the alveolar 
processes too closely, narrowing the maxillary arch more than the mandibular 


arch, and thus establish a bad occlusion. More than this, too much narrow- 


ing may cram the septum and turbinates together and cause further nasal 

troubles. The cleft in the alveolar process may become too narrow to receive 

the premaxilla, because, as the pressure of the lip, or actually wiring of the 

premaxilla is forcing the premaxilla backward in attempting to hold it between 
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the alveolar processes, the narrowing of the cleft palate is having the opposite 
effect of pushing it back, out and forward. The desired position of the pre- 
maxilla is not one far back between the two halves of the maxilla, but merely 
in contact and continuous with the alveolar arch. Beyond these considera- 
tions, wire is a foreign body, difficult to handle and when used to pierce into 
bone, at least near teeth pulps, may cause extrusion of the pulps and necrosis, 
bringing about conditions favoring infection. Over and above every other 
argument, wiring is usually not necessary. 

There are a few cases of double 
harelip, with markedly forward 
projecting and deviating premaxil- 
lae, which must be put back between 
the alveolar processes in order to 
close the lip. But when it is remem- 


Fic. 10.—(A) Double harelip, markedly projecting and deviating premaxilla. Dia 
gram of fascial bands, section of yvomer-premaxilla at neck. (B) Final result. 


bered that the lips and cheeks can be widely un- 
dermined, and that they have a wide range of 
being stretched and adjust themselves around the 
oral orifice, the double clefts and projecting pre- 
maxillae can usually be covered by a two-stage 
operation such as is performed by Victor \eau 
for double harelip, or by closing one side at a time. 
Victor Veau admits that even these cases are de- 
pendent for fixation and stability more upon the 
closed lip than the wiring, and if the lip does not 
remain closed, the premaxillae will shift and the 
wires loosen. The premaxillae can rarely be 
placed and healed between the alveolar processes 
firmly enough to be of any use in biting. Its 


restoration is for the plastic effect and closure ot 


Fic. 11.—Case of harelip, . eo DEP ae oe : — love 
ath conte, cabdt tno palate. the palate; braces and plates must be employed 
where support and relief of ten- later to assist biting and chewing. 
sion on flaps is almost necessary. 5 5 
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CLEFT PALATE AND HARELIP 
Victor Veau is quite correct in his method of sectioning the premaxilla at 
the neck and allowing it to slide back “‘like a drawer,” to preserve the nasal 
prominence, and not hinge back, which happens when a section is removed 


| 
os 


> 4 
2 
Ss 
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Fic. 12.—The fascia first used in the cleft palate was a quadrangular strip placed 
in behind the mucoperiosteal flaps of the Langenbeck type of operation, or between the 
buccal and nasal mucoperiosteal flaps of the Victor Veau operation. 


Fic. 13 Fic. 14 


Fic. 13.—First case operated upon at the age of three months. now 18 years old, retaining the 


s il strip and showing a bony hard palate. Periosteal cells conveyed across the cleft in the hard 
F 14.—Second case with bony palate, following fascial implant. 

i the septum, as suggested by von Bardeleben. Both of these operations, 
vever, loosen the one support of the premaxilla when the vomer is sec- 
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tioned, and makes the premaxilla more difficult to support. The Veau type of 
sectioning at the neck does maintain the nasal prominence and vertical posi- 
tion of the teeth, but may loosen the premaxilla, may interfere with the ante- 
rior palatine artery, and when wires are used, may cause necrosis of the pre- 
maxilla. 

For holding back the premaxilla, ribbon catgut, embedded and held by 
stitches between the mucosa and muscularis and passing from lip to lip and 
under what lip there is on the premaxilla, is sufficient to relieve traction on 
the lips and stabilize the premaxilla until the lip heals. This accomplishes 
everything the wires could do under the stabilizing soft parts. It is inter- 
esting, not only to observe the molding and holding power of the lips upon 
the alveolar process and the premaxilla, but, also, the shift of tension from 








Fic. 15.—Narrower strips of fascia or ribbon 
catgut, with a tie of fascia or ribbon catgut in the 
velum are now employed with good results. 
one lip to the other, around the mouth as it reshapens, after removal of large 
portions from the lip. 

Realizing that some stabilizing splinting of the premaxilla between the 
alveolar process would help hold it, particularly if the vomer were sectioned, 
until the lip could heal over it, and that the lips should be relieved of tension 
on the stitch line, we have resorted to fascia or ribbon catgut, passed under 
the mucoperiosteum of the premaxilla and out and under the mucoperiosteum 
of the alveolar processes, temporarily binding the parts together. We have 
added to this another strip, passed under the lip of the premaxilla and out 
into the lip flaps on each side between the mucosa and muscularis to help 
press back the premaxilla, as well as to take the tension off the lip flaps. 


Strips of fascia, as employed in the cleft palate, are somewhat better than the 


ribbon catgut, but ribbon catgut is readily available, and the chromisized vati- 
ety will remain in position long enough to allow healing of both the contiguous 
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periostea at the premaxillo-maxillary contact along the alveolar process and 


support the lips, which in turn mold and support the premaxilla. 

By the use of the fascia or ribbon catgut, between the mucosa and mus- 
cularis of the lip, we are able to take the tension off the stitch line, use sub- 
cutaneous and subcuticular stitches, and avoid those piercing the skin. 

The distress and chagrin, first of the parents and then of the child, when 
Jater made aware of the condition, as well as the desire to accomplish a cos- 
metically excellent plastic result, should direct us to attempt these operations 
when well prepared to perform them, with a long look ahead at the artistic 


and functional results. 


Discussion.—Dr. W. A. Bryan (Nashville, Tenn.).—All surgeons who 
have done harelip and cleft palate work have had a great deal of trouble in 
obtaining closure of the palate. There is one point in connection with that 
that I have just found out. People who are perfectly satisfied that a child 
should have a large cleft, become utterly miserable if there is a small remain- 
ing perforation the size of a pencil. They are not satisfied, and occasionally 
consider that they should not pay the doctor because he has not completed 
his work, 

The thing that has been most satisfactory, I think, is the most tedious 
thing I have ever done, but with its employment there have been no failures. 
That is to take a mattress suture on the nasal side of the soft palate. We 
perform the Langenbeck operation, but instead of paring off the edge of the 
cleft between the hard palate and the uvula, we split it so there will be a flap 
on the nasal side and one on the buccal side. I have neither used fascia nor 
ribbon catgut. We suture with mattress sutures. It is difficult to put the 
suture through and to keep from getting the threads crossed, so that when 
you tie it you cannot bring the flaps together. When they are put in place, 
they serve as retention sutures. <A lot of traction is taken off the buccal 
mucosa, but’ the sutures accomplish something much more important—they 
close a trough that would lie in the nasal side of the line in which you expect 
to get union. 

There is one other point in connection with the palate. These openings 
I speak of are nearly always in the midline and toward the front, where the 
cleft goes into such a narrow space that it is impossible to close it completely. 
Therefore you have a little hole leading from the nose to the mouth. If a 
flap is cut on the surface of the os incisivum coming under the point where 
the closure is difficult, a very satisfactory result may be obtained. 

There are very few perfect results. As to the deformity of the nostril, I 
have been able to get a much more satisfactory closure of the nostril by making 
the first step of the harelip operation along the groove at the outer edge of the 
ala. We cut the nostril loose from the lip entirely, and when the lip is cor- 
rected the nostril can be slipped into place. 


Dr. Wittarp Bartiett (St. Louis, Mo.).—Just a word about the use of 
fascia. After building up what we call a chair bottom, resembling the old 
chair seat that was built up by lacing reeds, and finding that some wounds 
did not run an aseptic course, and after a month or so a strand would come 
out, but never all of it, we came to the conclusion that absolute asepsis was 
not essential to the fascial strip. Three weeks ago we selected the worst pos- 
sible kind of case for it, a vesicocele. All of us have attempted to close a ring 
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ina hernia. So we used fascia, attempting to carry out asepsis but did not 
delude ourselves that we could keep it perfect. We managed to locate the 
ring, and drew it together, closing with fascia. The patient was discharged 
one week ago, and as yet no fascia has come out. It will be interesting to 
see if it continues to remain and if we succeed in curing her vesicocele, which 
we have not always succeeded in doing by other methods. 


Dr. JAMES Barrett Brown (St. Louis, Mo.).—If Doctor Davis does not 
wish to mention it, | would like to say that his work on fascia, published in 
the ANNALS OF SURGERY, in IQI1, includes practically all the knowledge we 
have on fascial transplant. One hardly ever sees it recognized, for some 
reason. 


Dr. JOHN STAIGE Davis (Baltimore, Md.).—In these palate and lip cases, 
I have, during the years, gradually eliminated every bit of foreign material 
that could be eliminated. I use no strips, lead plates, or supporting clamps— 
in fact, nothing but ordinary waxed silk and horsehair sutures. These in the 
majority of cases are sufficient if the flaps are properly prepared. The types 
of operation used in reconstructing lips and palates are so many that it is im- 
possible to discuss them here. It is interesting to those of us who have a 
considerable number of these cases to deal with, that many of the men doing 
general surgery are not familiar with the development of this type of work 
or with the literature on the subject, and that methods that have been in use 
for a long period of time are often produced by them as new. This procedure 
of Doctor Brenizer’s is new to me, but | can see little advantage in introducing 
fascia strips in either lip or palate. I would like to ask Doctor Brenizer 
whether the scar tissue in the area in which the fascia is implanted is any 
more dense than it is in the rest of the lip. 


Dr. Appison G. BRENIZER (closing ).—As to the use of fascia, | employed 
it quite extensively during the war in France, after Dr. V. P. Blair had visited 
me and turned over the faciomaxillary work to the general surgeons. 

To support large defects about the mouth and cheeks we used fascia even 
when exposed to the mouth and nasal cavities, and it remained long enough 
to exert its holding power or actually persisted and became incorporated. 

As was stated, in repairing harelips and cleft palates we attempt to securely 
hold the configuration and the stitching of the parts accomplished at the first 
operation. 

3y putting the tension on the fascia at a distance from the stitch lines, the 
line of suture is not pulled upon and with the incorporation of the fascia, 
strength is added to the flaps. Two cases have been cited where bone cells 
have been conveyed across the hard palate. The illustrative cases of both 
single and double harelip show the maintenance of the configuration of the 
nose and lips, where fascia or ribbon catgut had been used, and prove its 
effectiveness in relieving tension on the suture line, where only mucous mem- 
brane and muscle sutures were employed and the skin was coaptated with a 
fine subcuticular wire. In answer to Doctor Davis’ question as to whether 
there was not more scarring produced by the use of fascia in the lips: The 
fascia is placed between the mucous membrane and the muscle of the lips. 
The lacerations of the mucous membrane make no difference and the addi- 
tional scarring in the soft parts, that is, a slight increase in bulkiness, if that 
is scarring, finally disappears. 
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TRACHEO-ESOPHAGEAL FISTULA 
DESCRIPTION OF A NEW OPERATIVE PROCEDURE AND CASE REPORT 


Huacu A. Gamsie, M.D. 


GREENVILLE, Miss. 


THE congenital anomaly of atresia of the esophagus with tracheo- 
esophageal fistula is of comparatively infrequent occurrence but by no means 
as rare as usually considered. Rosenthal,® in 1931, compiled records of 255 


1 in 1936, reported six cases which he had seen during a period 


cases. Gage, 
of 15 months and in a discussion of his paper Doctor Mixter stated that 23 
cases had been observed in the Children’s Hospital, Boston, during the 
preceding ten years. Personally, in a rural practice, I have observed two 
cases during the past seven years, and a search of current literature reveals 
that the condition is becoming recognized much more frequently than for- 
merly. All cases have ultimately succumbed, most of them dying within the 
first fortnight. Levens,* however, reports one case which survived for 92 
days following operation. 

The treatment is essentially a surgical problem. There is gradually becom- 
ing evolved from the cumulative efforts of many operators a procedure which, 
it is to be hoped, will ultimately result in the saving of some of these children. 
We cannot subscribe to the philosophy of Brennemann when he says: “When 
one considers on the other hand that nearly all of these infants have other 
anomalies, that practically all of them either have bronchopneumonia or will 
eventually get it if the upper portion of the esophagus is not drained into the 
lower portion; that a restitution ad integrum of the esophagus does not yet 
seem possible, that without this life, even if possible, would be intolerable, 
that the child could not be made to live even if operated upon, for pediatric 
reasons, that no such infant has ever lived—no matter how treated, and finally 
that parental sentiment must be weighed heavily in the balance, then if one, 
after careful counsel with the parents decides to let the patient die as peace- 
fully and painlessly as possible, one would lose no sleep because of that 
decision.” 

Direct attack upon the site of the fistula was described by Richter,® in 
1913. The operation consisted essentially in ligation of the esophagus at its 
tracheal junction combined with gastrostomy. Doctor Mixter has described 
a method of posterior approach with closure of the fistulous communication 
and the bringing of the esophagus out through a stab wound, and its imme- 


diate utilization as a means of introducing food into the stomach. Up until 


1930, gastrostomy was the operation practically universally performed and 
Was invariably followed by death within a few days. Gage, in 1936, described 
an operation in which he ligated the esophagus at the cardiac end of the 
stomach in order to prevent regurgitation of food into the lungs, and at the 
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same time performed a Saabanajew and Frank gastrostomy. Levens described 
an ingenious operation designed to prevent regurgitation of food, and to date 
he has probably established a record for longevity of the patient (g2 days), 
His operation consisted of delivering the stomach and lower esophagus and 
suturing a bridge of tissue beneath it, very much in a manner similar to the 
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Fic. 1.—Division of stomach just below its proximal one-fourth. Note tongue and groove 
modification of Payr clamps. 
first stage of a Mikulicz operation upon the colon, thus angulating the stomach 
and esophagus and preventing regurgitation, the operation being complete 
with a gastrostomy and later division of the stomach at the point of angulation. 
The surgical approach to this problem is either by directly attacking the 
condition or by indirect methods. In the indirect approach at least three 
stages are necessary in order to relieve this condition. The indications in the 
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first stage are: (1) To provide a means for nourishing the child; (2) to 
prevent regurgitation of food; and (3) the prevention of pulmonary compli- 
cations. The second stage is concerned with the reconstruction of the esopha- 
gus, and the third stage has to do with the reestablishment of the continuity 
of the gastro-intestinal tract. The operation performed upon our second case 
was designed to fulfill these requirements. 

Operative Technic—The stomach was delivered through an incision to 
the left of the midline and completely transected at its upper fourth between 
small modified Payr clamps (Fig. 1). The proximal end of the distal segment 
was then completely closed and a gastrostomy of the Stamm or Senn type 
accomplished at the same time, the gastrostomy tube being brought out through 
a stab wound to the left of the incision (Fig. 2). In this manner regurgitation 
of food into the lungs was completely eliminated. The site for division at the 
upper fourth of the stomach was selected in order that the esophageal end of 
the stomach would have a sufficient amount of stomach tissue left to enable 
one finally—after ultimately reconstructing the esophagus—to reestablish the 
continuity of the gastro-intestinal tract by anastomosing the two segments of 
stomach. The proximal fourth of the stomach was then brought out at the 
upper angle of the wound and after closure of the incision the Payr clamps 
were removed and the stump sutured to the skin (Fig. 3). This is an important 
step toward the prevention of pulmonary complications, as it provides free 
drainage of the whole bronchial tree. It is surprising the large amount of 
fluid that drains from this esophageal stump. Any operation which closes the 
esophagus creates a blind pouch which rapidly fills with secretions, which 
inevitably regurgitate into the lungs and are an active factor in the causation of 
the pulmonary complications from which most of these patients succumb. The 


provision for free drainage is an essential feature of the operation. An 


esophagostomy of the proximal esophagus later removes any further menace 


to the lungs. 


Case Report.—J. T. S., male, born January 10, 1937, was admitted to the King’s 
Daughters Hospital at 11 A.M., January 13. The child was well developed but as soon 
as he began to nurse developed cyanosis, and regurgitated all food. A catheter passed 
down the esophagus met an obstruction. Although the phenomena of strangulation, 
regurgitation, and the presence of air in the stomach was sufficient to make a positive 
diagnosis, a roentgenogram was taken which showed the blind esophageal pouch clearly. 
Dehydration was combated by the subcutaneous administration of 5 per cent glucose 
and at 10.30 P.M. the operation described was performed under local and light ether 
anesthesia. The baby stood the operation well and it was remarkable how few evidences 
of shock were present. Upon returning to bed a drip of 5 per cent glucose was admin- 
istered through the gastrostomy. The nasopharynx was aspirated at intervals to clear 
the secretion from the esophageal pouch. Progress was without incident until early 
morning of the fourth day when there developed a slight oozing of blood from the 
wound. It was thought at first that this was due to a prolonged coagulation time due 
to some blood dyscrasia and he was given 50 cc. of whole blood subcutaneously. The 
oozing gradually increased in amount so that on the afternoon of the fifth day the 
wound was opened and a bleeding point on the lesser curvature of the stomach was se- 
cured and ligated. Again there was little shock manifested and his progress was satis- 


704 





12'S 
pon 
sed 
ion, 
Hive 


TRACHEO-ESOPHAGEAL FISTULA 


tory until the thirteenth day when his general condition began to retrogress and he 
died on the fifteenth day. 

Autopsy showed that death was due to a general peritonitis secondary to the perfora- 
tion of an ulcer on the anterior wall of the stomach, and that the lungs were not in- 
volved in any way. The autopsy report by Doctor White follows. 

Name—J. T. S. Age 15 days. Date, January 25. 

Autopsy Report—The abdomen was distended and there was present a diffuse sup- 
purative peritonitis, resulting from a perforated ulcer in the lower segment of the 
stomach. The esophagus formed a blind pouch running posterior to the trachea for 30 
Mm. where it ended. Opposite this point there was a fistula between the esophagus 
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Fic. 4.—Sketch showing anatomic relations found at autopsy. The 
proximal esophageal pouch ended blindly posterior to the trachea, just above 
the bifurcation. At the same time there was a fistulous communication 
between the anterior surface of the trachea and the distal segment of 
the esophagus. 


and trachea opening on the anterior surface of the latter about 8 Mm. above the point 
where the trachea bifurcates (Fig. 4). The lungs were slightly congested but there was 
no consolidation. 

Pathologic Diagnosis——General peritonitis following perforated ulcer of the stomach. 


Anatomic abnormality.—Tracheo-esophageal fistula. 


It was unfortunate that there should have developed a perforation of the 


stomach, possibly due to interference of the blood supply of the stomach at 
the second operation for the control of secondary hemorrhage, and that the 


patient should have died of a general peritonitis. However, the case does 
demonstrate the practicability of transection of the stomach to prevent re- 
gurgitation and the benefits accruing from drainage of the esophagus in the 
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prevention of pulmonary complications. The importance of providing for 
drainage of the distal esophagus and the bronchial tree should again be em- 
phasized, for unless this is done the infant will inevitably succumb to pul- 
monary complications. 


CONCLUSIONS 


The indirect surgical treatment of congenital tracheo-esophageal fistula 
should be divided into three stages. The indications in the first stage are: (1) 


To provide means for nourishing the infant. (2) To prevent pulmonary 


complications, the most essential features of which are the prevention of re- 
gurgitation of food, by transection of the stomach and the drainage of the 
bronchial tree through the open proximal stump of the stomach, and an 
esophagostomy of the proximal esophageal pouch. The second stage consists 
in reconstruction of the esophagus and the third stage in the reestablish- 
ment of the continuity of the gastro-intestinal tract. 

An operation has been described which, despite its formidable appearance, 
is well tolerated by these infants, and which we believe fulfills all of the con- 
ditions postulated. It or some modification based upon the principles enun- 
ciated will solve the problem of the surgical treatment of congenital tracheo- 
esophageal fistula. 
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Discussion.—Dr. VitrAy P. Biair (St. Louis, Mo.).—Doctor Gamble 
has presented a very intriguing surgical problem, and the ingenuity evidenced 
by him, and his comparatively large experience with this rare occurrence, leave 
little if anything to be addtd, especially by one who has never even seen any. 
However, based upon some experience with extensive operations on very 
young babies, I would corroborate the emphasis he has put upon the impor- 
tance of early operation. 

Granting that it be possible to bridge the hiatus between the upper and 
lower parts of the gullet by an intrathoracic epithelial lined passage, I believe 
one would be more apt to succeed if this part of the operation were performed 
within the first 24 hours—better still, within the first four hours after birth; 
conceivably this might save a gastrostomy. From the standpoint of eventual 
recovery, it would be equally important to, at the same time, give external 
drainage to the lower end of the blind pharyngeal pouch. Either of these 
would be a formidable procedure, but if done at all, I am inclined to believe 
that the baby’s best chances for ultimate recovery with normal life will be 
inverse to the age at which both of these are accomplished. A four or two 
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hour old baby probably has had little mouth contamination and less ballooning 
of the lower end at the blind pharynx. The lack of size minimizes the field 
of most any operation, and except in babies that have been allowed to become 
jaundiced, bleeding is as a rule very easily controlled. In addition to the 
above there are two other really outstanding advantages in very early opera- 
tion, both of which dwindle with every passing hour. The first is that the 
baby is not subject to shock, and short of cutting off the breath, great loss of 
blood or massive crushing of the body or head—a day old baby normally 
withstands a tremendous amount of trauma, such as being pulled by the neck 
through a tight parturient canal. The second, and possibly greater, is that 
in the event of death the loss of a day old baby is a minor tragedy compared 
to that of one that a mother has fondled and suckled. I hope for the sake of 
both baby and parents that Doctor Gamble’s next case will be turned over to 
him before it has had its first bath. 





SCALENUS NEUROCIRCULATORY COMPRESSION 
R. GLEN Spuruine, M.D., anp F. Kerra Braprorp, M.D. 


LouIsvILLE, Ky. 


FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF LOUISVILLE SCHOOL OF MEDICINE, LOUISVILLE, KY 


ATTENTION was first called to the importance of the scalenus anticus 
muscle in the cervical rib syndrome by John B. Murphy,’ in 1905. Appar- 
ently, he did not fully appreciate the therapeutic value of his observation for 
he did not suggest cutting the muscle as a step in treatment of this anomaly. 
Adson and Coffey* were the first to propose sectioning the scalenus anticus 
muscle for the relief of symptoms produced by supernumerary ribs. Their 
contribution has stood the test of time and is now the accepted procedure for 
treatment of this disorder. That the symptoms of cervical rib do occur in 
patients in whom no supernumerary rib can be demonstrated is a matter of 
common clinical experience. Naffziger,*? however, recognizing the possibility 
that these symptoms occurring in the absence of a cervical rib might be a 
definite clinical entity, sectioned the anterior scalenus muscle in a number of 
his patients, and obtained complete relief of symptoms. He considered the 
symptoms to be due to compression of the artery and plexus between the 
scalenus muscle and the first rib and called it the “scalenus syndrome.” Naff- 
ziger told many of his neurosurgical colleagues of his observation, and talked 
of the disorder before medical meetings, but did not publish his observations 
upon the subject until January, 1937. Ochsner, Gage, and DeBakey,* mean- 
while, though giving full credit to Naffziger as the originator of the idea, 
published the only complete, authoritative, treatise on the subject, in 1934. 

Our purpose in presenting this report is to review the data assembled from 
20 cases of scalenus compression, without cervical rib, which have been treated 
surgically. We are proposing the name “scalenus neurocirculatory compres- 
sion” instead of “scalenus syndrome” because we feel it more accurately de- 
scribes the underlying pathologic anatomy. 

Anatomy of the “Scalenus Angle’ (Fig. 1).—The scalenus anticus muscle 
passes downward and slightly lateralward beneath the clavicle and is inserted 
into the scalene tubercle of the first rib. The phrenic nerve courses over this 
muscle from its lateral border above to its medial border below, leaving the 
medial edge of the muscle near its insertion to pass into the root of the neck. 
The angle made by the muscle and the portion of the first rib lateral to it is 


an acute one due to the downward direction of the first rib. The subclavian 


vein emerges from the thorax to pass over the first rib medial to the insertion 


of the scalenus anticus muscle. The subclavian artery, however, passes be- 
neath the muscle to emerge in the vertex of the angle described above before 
passing over the first rib. The brachial plexus lies in the scalenus angle 
immediately lateral to the subclavian artery. The first thoracic and eighth 
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cervical nerves pass slightly downward, deepest in the angle, and over the 
first rib to bend rather sharply in coursing to the arm. The seventh, sixth, and 
fifth cervical nerves have a more downward course in inverse order, do not 


pass as deeply into the scalenus angle, and do not have to change their direc- 


tion so markedly because of their already downward direction (Fig. 1). It 
may be of importance that subclavian arteries vary in the height at which they 
take their origin and in the height to which they ascend in the neck before 
passing into the scalenus angle. Variations include the piercing of the scalenus 
anticus muscle by the subclavian artery, or a separate slip from the muscle 
may pass posterior to the artery. The subclavian artery may be accompanied 


by the subclavian vein, or the normal position may be reversed. 


Subclavian arlery 


Fic. 1.—-Diagram illustrating the ana 
tomic relationship between the = scalenus 
anticus muscle, first rib, subclavian artery 
and brachial plexus. 


The separation of the subclavian artery from its accompanying vein is a 
situation which finds no analogy elsewhere in the human body. It seems rea- 
sonable to assume that earlier in the evolutionary development the subclavian 
artery and vein were together, but that as the scalenus angle developed, the 
subclavian vein became constricted and collateral veins developed superficial 
to the muscle; the subclavian vein now represents these collaterals. 

/ncidence.—Scalenus neurocirculatory compression is a relatively common 
clinical entity. In a period of two years we have seen 20 cases which were 
confirmed by their response to surgical treatment. As the diagnostic criteria 
become more generally known, there will be an increasing number of instances 

ognized. These 20 cases were equally divided between the sexes. Age 

apparently not a factor, the youngest patient being age 17, and the oldest 
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age 67. In 11 cases the right side alone was involved, in six the left, and in 
three both sides. The occupations were varied and are apparently irrelevant, 

TABLE I 


SUMMARY OF DATA FROM 20 CASES WITH SCALENUS NEUROCIRCULATORY COMPRESSION THAT 
WERE TREATED SURGICALLY 


Result 


Case Number 
Subj. Weakness 
Obj. Weakness 
Obj. Sensory Ch. 


Age in Years 
Trauma 
Symptoms 
Disability 
Numbness 
Immed. 


Initials 


+ 
oO 

a 

— 


Slight + + + + Good 

yrs. Severe = + + - + Good 
yrs. Severe Improved 

yrs. Slight t t Good 

3mos. Slight } $+ - Good 

mos. Moderate + - + Good 


Vere eS ee 


3 mos. Moderate = - + - Good 
mo. Severe - - + Improved 


oo 


mo. Severe + - Improved 


© 


yrs. Severe - - - Improved 
3 mos. Moderate - + Improved 
wks. Complete - + Improved 
wks. Severe + Improved 
3 wks. Complete Improved Wel 
6 yrs. Slight + t t Good Well 
3mos. Severe } - Good Unknown 
Pat mos. Complete + Improved Improved 
W. M. 35 mos. Severe + Good Well 
w. FF: 3 wks. Moderate - Good Well 
W. F. y yrs. Moderate + + Good Well 


ttt 
uk wn eH OS 


* Patient made a complete recovery but died two months later following an appendicectomy. 

t+ Minimal residual symptoms with no disability. 

Symptoms and Signs (Table I).—As would be expected, the symptoms of 
scalenus neurocirculatory compression are those of cervical rib, and show the 
same variability. The symptoms referable to direct involvement of the bra- 
chial plexus are of the most diagnostic importance. Usually the medial cord of 
the plexus is involved alone, or most severely. Thus the pain, paresthesiae, 
and various degrees of sensory impairment are most apt to affect the ulnar 
distribution (or the dermatomes of Cvii and D1), and, if present in the 
median and radial distributions also, will be most severe in the ulnar. Cor- 
respondingly, the small muscles of the hands, the flexors of the fourth and 
fifth digits, the flexors of the remaining digits, and the flexors of the arm, 
are usually involved in approximately this order before the extensors become 
affected. 

Pain was present in all except four cases. In addition to the pain which 
occurred in the area supplied by the brachial plexus, it was also occasionally 
present in the deltoid region, supraclavicular fossa, neck, or localized to the 
region of the seventh cervical spine. 

It is entirely possible that degrees of compression of the artery which do 
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Number 5 


not affect the circulation enough to be detected may cause pain through the 
afferent nerves from the artery. The corollary of this may also be true in 
some instances—that is to say, the circulation of the upper extremity may be 
affected by involvement of the vasomotor nerves in the brachial plexus with- 
out any arterial compression. 

Numbness or Hypo-esthesia occurred in all 20 patients. The ulnar dis- 
tribution was chiefly affected, although several cases showed impairment of 
the median distribution and two showed impairment of sensation primarily in 
the radial distribution. 

Muscular Weakness of some degree was present in every case, although 
in two cases it was so slight that it was considered questionable. The weak- 
ness had been noted by the patient in most, but not all, instances before the 
motor power was tested. Usually the flexors of the fingers were affected 
along with the intrinsic muscles of the hands. In one unilateral case and in 
one bilateral case, definite atrophy of the intrinsic muscles of the hands was 
noted. 

Pulse —This was diminished in one case, and barely perceptible in another. 
In the latter instance the blood pressure could not be obtained on the affected 
side, and the extremity was cool and pale-purple in color. One case with a 
normal pulse had a cool, edematous hand, but this case was complicated by a 
definite arthritis. By having the patient turn the head toward the involved 
side and take a deep breath, the radial pulse was obliterated or considerably 
diminished in all except three cases. It was possible to obliterate the pulse 
by pressure over the scalenus anticus muscle in every instance. Often slight 
pressure was sufficient. It must be borne in mind, however, that the pulse 
can be obliterated in this way in many normal individuals. 

Scalenus Tenderness was a very constant finding and of great help diag- 
nostically. Pressure was made over the scalenus muscle just above the clavicle, 
and the two sides compared relative to the degree of their sensitivity to pres- 
sure. In about one-half the cases this maneuver caused, in addition, radiation 
of tingling or pain down the arm, usually in the ulnar distribution. 

Pathology.—It was noted at operation, that in some cases the scalenus 
anticus muscle was large and very tense. Beneath it, there frequently ap- 
peared to be tough, fibrous bands which may, at times, have been a thickened, 
tendinous posterior covering of the muscle. In addition, there were in some 
instances bands passing beneath the subclavian artery which were attached to 
the first rib. These may have represented variations in the scalenus anticus 


muscle or bands passing from the transverse process of the seventh cervical 


vertebra to the first rib, similar, embryologically, to a cervical rib. 
Specimens of the scalenus anticus muscle were submitted to microscopic 
examination in seven cases. There was an arteriosclerosis of the small ar- 
teries in four cases and moderate fibrosis in two. These findings, however, 
were not considered to be of great significance. 
Etiology—Many explanations have been suggested to explain why, in 
cases of known cervical rib, many have symptoms only late in life, and many 
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never have any indication of brachial plexus involvement. The shoulder girdle 
is situated higher in youth, gradually descending as age progresses, thereby 
forcing the brachial plexus farther into the scalenus angle. The shoulder on 
the dominant (usually right) side drops lower in adults than on the other 
side, thus predisposing to a brachial plexus involvement on this side. We feel 
that the mechanism which initiates the symptoms in cases of scalenus neuro- 
circulatory compression is much the same as in cases of cervical rib. In the 
group of unilateral cases, 11 involved the right side and six, the left, a right- 
sided predominance as has been noted in instances of cervical rib. However, 


me ? : 
our cases were divided equally between the sexes, although symptoms from 


cervical rib predominate in women, due to the fact that their posture allows 
the shoulder girdle to drop lower than in men. 

Definite trauma has, apparently, precipitated symptoms in five of the cases; 
and in two additional cases, both women, the unaccustomed throwing of a soft 
ball initiated the symptoms. The role of trauma is so important that two 
cases are presented to more fully illustrate the relationship. 

Case 1.—I. B., white, male, age 17, was perfectly well until January 7, 1937, when, 
while carrying a 75 pound cake of ice on his back, he felt as though something gave 
way in his right shoulder. This was not accompanied by severe pain, nor did any severe 
pain occur later. Within two hours his right upper extremity became weak, cold, and 
numb. Examination one week later revealed a definite tenderness on pressure over the 
right scalenus anticus muscle; diminished pulse at right wrist, which was diminished 
still further by turning the head to the right and taking a deep breath, and was entirely 
obliterated by pressure over the right scalenus anticus muscle; paresis of the entire right 
upper extremity; profound ulnar and slight median hypo-esthesia. Two weeks after he 
was first seen the symptoms had become still further advanced, and a section of the right 
scalenus anticus muscle was performed under local procain anesthesia. Immediately after 
the muscle and the bands beneath it were divided, the patient felt an improvement in 
the numbness of his hand and arm. The motor weakness rapidly disappeared during the 
following week, and the patient has remained free of symptoms. 

Case 2.—W. A. R., white, male, age 31, sustained a rather severe injury to his 
neck and left shoulder region while playing football, in 1924, since which time he has 
had vague pains in this area. In 1929, there was transient numbness in the ulnar nerve 
distribution, and from time to time some weakness of the left arm. On May 8, 1036, the 
patient wrenched his neck by being thrown against the roof of his automobile. Severe 
aching pain in the left shoulder persisted for 36 hours and was followed by progressive 
weakness in the left hand and numbness in the ulnar side of the left hand and arm. 

Examination elicited marked tenderness over the left scalenus anticus muscle. Pres- 
sure upon it or depression of the shoulder caused tingling paresthesiae down the ulnar 
distribution. The circumference of the left forearm was 2 cm. less than on the right 
side. There was marked weakness of the left grip, and to a less extent of the whole 
left arm. Roentgenologic examination was negative for cervical rib. 

Two weeks later a further progression of symptoms was noted, and the scalenus 
anticus muscle was sectioned. There was a fibrous band beneath it, constricting the 
subclavian artery. There was immediate improvement in the motor power of the left 
hand; the numbness disappeared; the patient has remained completely free of symptoms. 

Treatment.—We have seen a number of cases of scalenus neurocirculatory 
compression with symptoms so mild that surgery was not suggested. Reliet 
has been obtained by using a figure-of-8 bandage about the shoulders or by 
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es 
elevating the elbow by means of a sling. Nocturnal symptoms have frequently 
been prevented by having the patient sleep with the affected arm above the 
head. Relief by these measures is of diagnostic aid. Probably many of these 
mild cases will have to be operated upon eventually, however. We have oper- 
ated upon only those cases in which the symptoms caused disablement to a 
moderate or severe degree. 

The bilateral cases should be operated upon on one side at a time, because 
of the inevitable phrenic paralysis or paresis following anterior scalenotomy. 
In instances where it was not even necessary to retract the phrenic nerve, 


paralysis has occurred just the same. It is possible that the springing apart 


of the stretched muscle after cutting makes sufficient traction upon the phrenic 
nerve to impair its function. The phrenic paralysis has been found to dis- 
appear in about six weeks. 

Operative Technic.—An incision 4 cm. long is made 2 cm. above the clav- 
icle, parallel with it, overlapping the lateral edge of the sternocleidomastoid 
muscle. It is usually possible to avoid the external jugular vein. The 
platysma is divided and the clavicular portion of the sternocleidomastoid 
muscle retracted medially. Ordinarily, the posterior belly of the omohyoid 
muscle can be retracted; if not, it is cut. The deep fascia is divided, care 
being taken to identify the transverse cervical vessels or other large vessels 
which may be present, and the scalenus anticus muscle becomes exposed. At 
the level of this incision the phrenic nerve, as a rule, courses along the medial 
edge of the muscle. A small portion of the muscle beneath the phrenic 
nerve is separated with it in order to protect it and is then either retracted or 
allowed to retract medially. Usually the internal jugular vein is exposed 
medially, appearing beneath the sternocleidomastoid muscle. 

The scalenus anticus muscle is separated from the deeper structures by 
placing a retractor beneath it. It is sectioned piecemeal. Care is taken to 
sever completely the tendinous posterior covering of the muscle and any 
fibrous bands passing beneath it. Palpation within the wound frequently re- 
veals the presence of bands which cannot be seen. In this way part of the 
brachial plexus is exposed and usually the subclavian artery, although at times 
the latter can be palpated only behind the clavicle. After careful hemostasis, 
a small rubber tissue drain is left in the dead space, and the deep and super- 
ficial fasciae, and skin are closed with separate rows of interrupted silk sutures. 
The drain is removed after 12 to 24 hours. 

Prognosis and Results —The immediate result of operation was good in 
all 20 cases. Many recovered normal sensation and relief from pain while 
still on the operating table, while others required several days or weeks. Im- 
provement in motor weakness was equally prompt in some instances, and 
slower in others. One of the bilateral cases, in which an excellent result was 
obtained, died three months postoperative, following an appendicectomy. Two 
cases could not be traced. Of the remaining 17 cases, all are without symp- 

with three exceptions. One has annoying paresthesiae in the ulnar nerve 

tribution, but his pain, weakness, and hypo-esthesia have disappeared. In 
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the second case there is occasionally a tired feeling on the operated side, with 
some guarding of this arm, but the patient works regularly and is free from 
pain. The third case was complicated by an arthritis of the hand and shoul- 
der. The ulnar hypo-esthesia and weakness of the hand, however, have dis- 
appeared. The pain in the shoulder has improved somewhat, but is still dis- 
abling. Since this case is only three weeks postoperative, it is hoped that the 
arthritis may have been secondary to circulatory changes due to scalenus com- 
pression and may yet clear up. 

Discussion.—That trauma about the neck or shoulder does precipitate 
compression within the “scalenus angle’’ naturally leads to many interesting 
speculations. Probably some patients who have been considered to have had 
torn brachial plexuses, or avulsed roots of the plexus from direct trauma to 
the arm or shoulder may have nothing more than scalenus compression. We 
have seen two such cases not included in this report—one of them several 
weeks after the injury and one almost a year after—who had the usual signs 
of scalenus compression. Both, however, had complete peripheral nerve le- 
sions. Section of the scalenus anticus muscle improved the circulation but 
did not improve the paralysis. In both cases the plexus was demonstrated 
not to have been torn. Also, some of the brachial birth palsies, particularly 
those which do not have an accompanying Horner’s syndrome, may be due 
to this lesion. So far, we have had no opportunity to observe newborn in- 
fants of this type. 

“Neuritis” is one of the more frequent of human ailments. If we eliminate 
from consideration those cases of frank polyneuritis of infectious, chemical, 
deficiency, or toxic origin, we find in most instances pain and disability limited 
to one arm or one leg. When pathology in the joints is ruled out, such pain 
in the arm and shoulder is commonly termed “brachial neuritis” and in the 
leg “sciatica.” It is unnecessary for us to review the unsatisfactory methods 
of treatment which have been available for these chronic cases of “neuritis” 
in the past. Fortunately, in recent years a better understanding of the under- 
lying causes of a painful arm or leg has come about, especially in the latter 
case. Nowadays the patient with sciatic pain is properly studied from the 
point of view of mechanidal compression of the nerve or its component roots. 
In most of the chronic cases one is able to demonstrate a lesion within or of 
the spine, or in the course of the sciatic nerve. Once the cause is found, 
treatment can be directed to the cause rather than to the relief of the symptom. 

In cases with arm pain, our knowledge is in a more nebulous state. After 
arthritis of the shoulder joint, diseases of the bursa or tendons about the shoul- 
der, and cervical ribs have been eliminated, we have formerly often been forced 
to conclude that the patient suffered with “neuritis” of unknown etiology. A 
more general appreciation of the signs and symptoms of compression within 


the “scalenus angle” will, doubtless, clarify many of the cases of unexplained 


brachial neuritis. From our experience we feel that it is probably one of the 
most common causes of the painful arm and shoulder. 
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Discussion.—Dr. R. ARNOLD GrRiswoLp (Louisville, Ky.)—Doctor 
Spurling has brought out the traumatic origin of many of these cases. This 
is becoming increasingly important from the medicolegal standpoint. I should 
like to put two such cases on record: The first was a roofing worker who 
fell from a ladder, falling ten feet and then catching the ladder, bearing his full 
weight on that arm. He immediately experienced pain which subsided, but 
was followed in 24 hours by severe pain and paresthesia on that side. He 
was relieved by operation. 

The second case was a woman who was riding in the back seat of an 
automobile, saw that a collision was impending, and reached over the seat to 
catch her child. She was in this position when the accident occurred, and 
had immediate pain over the clavicle. Within a few days there was pain, 
paresthesia and a typical scalenus syndrome. She was relieved by operation. 
Interestingly enough, both these cases were accepted by insurance companies 
as being traumatic in origin. 

A third patient who was operated upon three years ago for pericarditis 
has as a result a soft spot over the heart. Unconsciously, in order to protect 
this soft spot this patient drops his shoulders forward. Two years after 
operation he began to develop a scalenus syndrome on both sides; the etiologic 
factor here being, apparently, the result of a defective posture. 


Dr. KENNETH AYNESWORTH (Waco, Texas).—I am very much interested 
in this paper because I have a daughter who has this in a mild form on both 
sides, and my next-door neighbor was operated upon for bilateral scalenus 
neurocirculatory compression. I have asked this question of every patient I 
have seen: “How do you sleep?’ Without exception, all of them have said, 
“IT have to sleep with my hands over my head.” I would like to emphasize 
that fact. One patient, a farmer, who has developed this trouble, states that 
he has to sleep with the right arm over his head to obtain comfort. Another 
patient, a woman, age 64, fell downstairs, striking her right shoulder, and suf- 
fered pain in the right side of the neck and shoulder for some weeks. On a 
long automobile trip she had to give up driving because of the pain in the 
right side of the neck and down the right arm; it was felt along the distribu- 
tion of the ulnar nerve and was associated with some edema and paresthesia 
of the entire arm. Within a month, she was absolutely unable to use the 
right arm. An internist diagnosed arthritis and neuralgia and put the arm 
in a plaster splint, which gave some temporary relief but the pain soon became 
worse. In consultation I made a diagnosis of scalenus syndrome. The opera- 
tion was performed under local anesthesia in the morning and when I came 
back to see her in the afternoon she reached out and shook hands with me, < 
thing which she had not been able to do for four months. There has been no 
return of her discomfort. 





CARCINOMA OF THE BREAST IN THE NEGRO 
IsiporE Coun, M.D. 


New ORLEANS, La. 


Tuis study was undertaken to determine if possible what the present 
status of carcinoma of the breast in the Negro is, as treated at Charity Hos- 
pital, New Orleans. We have made an effort to determine the relative fre- 
quency in the white and the Negro races, the stage of development of cancer 
of the breast at the time of admission, and the methods of treatment employed 
as well as the results which have been obtained. 

Several obstacles were encountered in our efforts to obtain data. It has 
been particularly difficult to obtain follow-up records as many of the patients 
lived in distant parts of the state, many have moved from their former ad- 
dress without leaving a tangible way of following them, and a third but 
definite factor, different names are often affected by the same patient. 

In our efforts to obtain follow-up records, the State Board of Health has 
been particularly helpful. A member of their staff undertook to check a list 
of patients discharged from the hospital against reported deaths from the 
localities given as the home address by those patients. In this way we ob- 
tained most of the data relative to the “known dead” since leaving the hos- 


pital. The Superintendent of the City Board of Health permitted a member 


of our staff to study the records in his department. In this manner we ob- 
tained further data. Much information which would have been of great value 
could not be obtained because the records of histories and physical examina- 
tions at the hospital are often brief, much important data having been omitted. 
It has not been possible to compile satisfactory data with reference to the 
exact location of the tumor (quadrants of the breast), its size, the occur- 
rence of skin involvement, and much other information which would have 
been of value. 

This report is not intended to be comparable, from a statistical standpoint, 
with other reports for seyeral reasons: (1) Cases are included which have 
been operated upon less than one year. (2) The complete data as to the 
total number of dead have not been obtainable. 

It will not be our purpose to laud any particular operative procedure, nor 
a combination of methods of treatment. We will, however, present, in as 
concrete a form a possible, some data with reference to: 


(1) The incidence of carcinoma of the breast in the Negro. 

(2) The average age. 

(3) The duration of symptoms and signs before applying for treatment. 
(4) Stage of development of the disease at the time of admission. 

(5) The incidence of metastasis on admission. 

(6) A discussion of the preoperative study of the patient. 
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BREAST CARCINOMA IN THE NEGRO 


(7) The surgical treatment applied. 


(8) Irradiation as applied. 
(9) The known mortality. 


Incidence-—Any report on the incidence of carcinoma of the breast in 
the Negro would be incomplete without reference to the classic work of Dr. 
Rudolph Matas,’ 1896; of Frederick Hoffman,” * 4 and more recently, the 
splendid work of Maes and McFetridge.® 

In view of the incidence of carcinoma of the breast in the Negro popula- 
tion in New Orleans and the rarity in the native African population, it is of 
interest to quote facts presented by Doctor Matas in his address on ‘‘The 
Surgical Peculiarities of the Negro.” 

Doctor Matas points to the following facts: “All of the Negroes on the 
American Continent are directly descended from the black slaves imported 
from Africa during the slave trade. 

“In 1619, a Dutch ship landed a cargo of slaves in the colony of Virginia. 


_ 


From 1619 to 1776, more than 300,000 African bondsmen were imported 
into the thirteen British colonies. 

“In 1865, the slave population had increased to four millions. 

“In 1890, the black and mixed or mulatto population had increased to 
7,470,000, or 11.93 per cent of the total population of the United States.’ 

The Negro population of America is no longer a pure race. In consider- 
ing pathologic states, again we refer to Matas’ work. He says: “Mulattoes, 
and especially those of Anglo-Saxon crossing, have not the strength and 
endurance of either of the pure races.’”! 

Frederick Hoffman states :* “Cancer is practically never met with among 
strictly primitive types not in close contact with civilization. 

“Cancer of the breast is relatively common among our Negro women, 
whose habits and mode of living, for all practical purposes, are almost iden- 
tical with those of women of the white population.” 

Hoffman, in his study of cancer among Indians, made the following ob- 
servations : 

“Cancer among the primitive Indian population is unquestionably of ex- 
ceptionally rare occurrence.” “Proportion of Distribution of Cancer Deaths 
by Organs and Parts, U. S. Indian Population and U. S. Registration Area, 
1921-1925." U.S., 1924, breast, 9.1 per cent. Indians, 1921-1925, 4.7 per 
cent.” 


Deaver and McFarland’ state: “Cancer of the breast is undoubtedly a 
rare disease among the native African Negroes; it is, as we shall show later, 


quite common among the American Negroes. Cancer is likewise rare among 


the Negro population of the Panama canal zone. Doctor Noland® of the 
Colon Hospital, Cristobal, Canal Zone, states that only 35 cases of cancer 
were found among 54,249 patients treated at the hospital during the past 
five years.” 


Maes and McFetridge,® in their study of hospital admissions from 1924- 
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1933, showed that the incidence of breast malignancies was greater in the 
colored than in the white. 

In 1934, Smith and Elmes‘ reported relative to malignant diseases jn 
natives of Nigeria: “It has been the general impression within recent times 
that the dark skinned races are not so prone to contract malignant disease 
as those of lighter hue.”? They recorded 29 cases of cancer of the breast 
among 500 malignancies observed. Renner has remarked the increasing fre- 
quency of carcinoma of the breast in the mixed races of Sierra Leone com- 
pared to the native pure race. Vint* states: “The following observation may 
be useful as a contribution to our knowledge of cancer in races living in a 
primitive environment. In 2,378 tissues from the natives of Keyna, exam- 
ined for all conditions, I have found 546, or 23 per cent, with malignant 
change.” 

TABLE [8 
ANALYSIS OF TYPES OF 546 TUMORS EXAMINED BY VINT, OCCURRING 
AMONG 2,378 TISSUES TAKEN FROM NATIVES OF KEYNA 


Smith and Elmes’ 
Type No. Per Cent Nigeria 
Percentage 
Carcinomata* 50. 48.6% 
Sarcomata fT 34. o% 
0% 


rd 


Me@anomata. .......... 8.0% 
Endotheliomata........ 13 3.4% 
Teratoblastomata....... 4% 

> 07, 


9 


Chorion epitheliomata Yo 


Hypernephroma. . 


* Including ten mixed tumors of the parotid. 
t Including myeloid sarcoma. 


TABLE IIIS 


SITE AND PERCENTAGE OF INCIDENCE OF THE 277 CARCINOMATA (VINT®) 


Site No. Per Cent Site No. Per Cent 
\ 


Limbs (skin) 64 23. PR 5 kc ae 

Liver, primary «8 13. Trunk (skin). . 

Nodes (lymph). . 29 ; Stomach 

Ds och hixwes “SS Liver,* secondary....... 

Lip, mouth and palate... 17 ; Abdominal cavity*...... 

Face and head s a5 5. Larynx, kidney, esopha- 

Genitalia Male ere 5. gus, rectum, thyroid, 
Female 13 bladder, (each) 

Parotid gland am 20 2 Unspecified 


* Site of primary growth not stated. 

+ Malignant disease of the breast is not uncommon in the East African native, 25 carci- 
nomatous and four sarcomatous growths being seen, a percentage of 5.3 of the m lignant 
tumors.® 
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In the group under consideration at the Charity Hospital, there was a 
total of 481 cases, white and colored. Of this number, there were 256 colored 
and 225 white (Table I), a slight preponderance of the incidence in the 
Negro race. These figures probably are more nearly correct than figures that 
might be assembled from centers of population where the relative percentage 
of white and colored is disproportionate. 

From statistics we have gathered, you will note that the per thousand 
admissions of breast carcinomata have been fairly constant during the five- 
vear period 1932-1936, inclusive—I.7 to 1.8 per thousand admissions 
(Table I). 

from the above figures there is no reason to assume that there is an 
actual increase in malignancy of the breast in the colored race at this time. 

When these facts are noted and compared with adequate statistics with 
reference to the native Africans and races other than Caucasians, they def- 
initely indicate the importance of amalgamation and environmental condi- 
tions as indicated by Dr. Rudolph Matas 40 years ago. 

The second fact that we sought to elicit was the average age for the two 
races. It was found that the average age for the Negro was 4.7 years 
younger than the white (Table II). It is further evident that the greatest 
number in the colored group is found between ages 40 and 50 while in the 
white race it is between ages 50 and 60 (Table II). 

The Pregnancy Factor.—It was found that there was a much higher in- 
cidence of carcinoma of the breast in nulliparous Negroes than in white nulli- 
parous women. In this series there were 36 Negroes and 13 whites who had 
not been pregnant. The pregnancy factor from this study does not seem 
per se to be a predisposing cause of cancer of the breast (Table III). 

Duration of Symptoms Prior to Admission.—In this investigation a study 
of the duration of symptoms establishes for this series at least certain facts: 

(1) The histories were inadequate on this point in nearly 10 per cent of 
the series. 

(2) Where the duration of symptoms is mentioned we find that the cases 
could be divided into three groups: From one to nine months; nine to 12 
months; and those having symptoms more than one year. It has been ex- 
ceedingly interesting to note the few cases which have been admitted in the 
nine to 12-month period (Table VI). 

The average duration of symptoms for all admissions is 1.6 years. The 
average for those having symptoms less than one and one-half years was 7.2 
months. In the colored race 21.3 per cent of the cases and 21.2 per cent 
of all cases in the white race had symptoms for more than one year and a 
half on admission (Table VI). What significance may be attributed to this 
is problematical. It may be as suggested by one of us (R. P.), that these 
cases with long duration of symptoms represent cancer lesions engrafted upon 
either benign conditions or precancerous lesions. There was a very small 


- 


group of patients in the colored and in the white who were admitted during 


the nine to 12-month period. In looking over the statistics of the known 
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dead and comparing the number of known dead with the duration of mp- 
toms, the highest percentage of known dead is found to have occurred in 
those patients admitted in the nine to 12-month period. 

Lymph Node Involvement.—The fact that 60.6 per cent of the colored 
patients and 53.1 per cent of the white patients had axillary metastases indi- 
cates the late appearance of this group for examination in a public institu- 
tion (Table VII). This fact makes it unfair to compare end-results with 
those obtainable in private practice. It is, however, a challenge to the pro- 
fession to further their efforts to stimulate public interest in earlier examina- 
tion and in greater care of the cases which come under observation. 

Mortality in Groups With and Without Lymph Node Involvement——Our 
statistics indicate that approximately 118 Negroes had radical operations. Of 
these 118, 63 with lymph node involvement were operated upon, 29 of whom 
are known to be dead, a percentage of 46. Of those without node involvement, 
25 per cent are known to be dead, which would be an average of 36 per cent 
for both groups where radical operations were performed. The status of 57 
of the radical operations is not known definitely. There are at least 12 cases 
which we have not been able to trace which are probably dead. This would 
raise the mortality up to date to about 65 per cent from one to four years 
after operation. Even this we believe to be too low an estimate, when we 
consider the late period of admission and 60 per cent of lymph node metastases 
at the time of operation. 

A study of the known dead in the various age groups indicates that cancer 
of the breast in our series for the 30 to 40 decade had a shorter life ex- 
pectancy than in any other decade. Of the total of 224 colored patients with 
carcinoma of the breast, the known dead were 66, or 29 per cent. At least 
30 other cases which we have been unable to trace are probably dead. This 
would increase the mortality for the total series of colored patients, irrespec- 
tive of whether a radical or palliative operation or no operation was indicated, 
to 43 per cent from one to four years after admission to the hospital. It is 
felt that even that figure is too low. We will continue to try to trace these 
patients and possibly at a later date more accurate data will be available 
(Table XV). 

Surgical Treatment.*We find that of the total 224 colored patients in this 
series, whose records are considered adequate, 118 were considered eligible 
for radical operation and postoperative irradiation, 46 for palliative operation 
and irradiation, radiation alone, 29, and 27 were considered absolutely inoper- 
able. If we consider the 46 upon whom only a palliative operation could be 
performed, and 29 upon whom only irradiation could be used as a palliative 
measure, and the 27 considered absolutely inoperable (Table XII), as prob- 
ably dead, and we add these to the known dead in the series, the probable 
total number will be raised to 168, or 75 per cent of the total number of 


colored patients who have applied for admissions to the Charity Hospital 


with carcinoma of the breast during the last five years. 
The high incidence of patients upon whom either a palliative operation of 
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no surgery could be employed indicates the late stage on admission and the 
extensive local or metastatic involvement present at the time of admission. 
Irradiation before operation has been administered very rarely in this group. 
This can be explained in tiree ways: (1) The lateness of admission; (2) 
extensive involvement; and (3) the possibility of delay causing progress of 
the disease, greater than could be controlled by the irradiation therapy. Some 
of us believe that a period of two months’ delay would further jeopardize the 
chances of success that any radical procedure might have. 

When one comes to consider the treatment of such a group, he is of 
course confronted with possible criticism for not having used preoperative 
irradiation before surgery was instituted. We consider that the time element 
is important. Two months’ delay would be dangerous unless it could be 
shown that irradiation positively destroyed the cancer cells in the metastatic 
nodes as well as in the primary tumor, and this has not been established to 
our satisfaction ; even the extensive experience of Mr. Geoffrey Keynes!* does 
not prove that point. 

Cohn® has reviewed 192 cases of carcinoma of the breast treated during 
a five-year period, 1931-1935 inclusive, and concludes that: “There is appar- 
ently no evidence that the addition of preoperative irradiation prolongs the 
duration of life in those persons who are to die of the disease.” He adds: 
“That there is apparently no danger in delaying the complete operation for 
one course of preoperative irradiation.” He further states: “The factors 
which seem to influence the prognosis are grade of malignancy of the tumor, 
the presence or absence of lymphatic involvement and the extent of the in- 
volvement.” 

ComMMENT.—In our series it will be noted that 60 per cent of the colored 
patients had evidence of axillary involvement on admission and the extent of 
breast involvement was great. These two factors would at once indicate a 
short duration of life postoperatively. 

Adair and Stewart,'® in 1935, reported on the value of preoperative ir- 
radiation in breast cancer: “It is shown that the radium element pack as ap- 
plied in a group of 39 cases destroyed the breast cancer in 28 per cent of 
the cases. In a similar group of 42 operable cases treated by the 200 K. V. 
roentgen ray machine, the breast cancer was destroyed in 16.5 per cent of the 
cases. It ts also shown that external irradiation as applied in this series did 
not effectively combat axillary disease; and this fact points to the necessity 
of giving additional interstitial irradiation.” 

McKittrick’ states that: (1) “Interstitial radiation is an efficient and prac- 
tical method of radiating a breast cancer. 


(2) “The finding of viable cancer cells in surgical and autopsy specimens, 


the pain in, and fixation of the pectoral ridge and the late deformity of the 


breast after radiation, represent hazards which in our minds render this form 
ot treatment less desirable than surgery in cases of primary operable cancer 
of the breast. 
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(3) “In an inoperable cancer of the breast where the tumor occupies no 
more than one quadrant of the breast it may be the treatment of choice. 

(4) “It has no advantage over roentgen ray in the management of large 
massive lesions or in lesions which have shown little response to adequate 
roentgenotherapy. 

(5) “It cannot be depended upon to protect the axilla against metastatic 
invasion.” 

Hutchinson,’* from a study of the literature, concludes that: “X-ray ther- 
apy, when scientifically employed, has been shown to produce results which 
surpass those of any other procedure.” His article is interesting because of 
the comparative, excellent statistics which he has compiled. Surgery plus 
roentgenotherapy in his cases resulted in a total of five-year cures of 40.9 
per cent, while roentgenotherapy alone showed 42.3 per cent free from recur- 
rence at the end of five years. 

Geoffrey Keynes'® states: “I am prepared to maintain that if axillary 
lymph nodes are extensively involved, dissection of the axilla may be harm- 
ful, and if they do not appear to be involved at all, it is unnecessary. This is 
coupled with the assumption that radical irradiation will be carried out in 
every case.”’ 

Keynes found evidence of active cancer cells in 50 per cent after irradia- 
tion. In operating he never included removal of the pectoral muscles or dis- 
section of the axilla, and states'* “Close observation of the patients over many 
years has shown that the results on the axillary nodes have been uniformly 
good. They have been made to disappear almost with certainty, and they have 
not recurred. If the axilla did not contain palpable nodes none have developed 
afterwards.” Comparison of this statement with the work of Adair and Mc- 
Kittrick shows failure of agreement. In talking personally with Mr. Keynes 
and also discussing the question with Mr. Patterson Ross of the same insti- 
tution, it was my impression that only about 50 per cent of the irradiated 
breasts were free from active cancer cells after six months. 

If, then, the most enthusiastic advocates of irradiation, either preopera- 
tively or as a sole means of treatment, show no better results than those given 
by Adair and Mr. Keynes, it would seem logical, in late cases such as has been 
our opportunity to observé, not to resort to irradiation preoperatively. 

Preoperative Roentgenotherapy.—lIt is our firm belief that no radical oper- 
ation should be performed for carcinoma of the breast without having a roent- 


genologic study made to determine as accurately as possible whether 


metastases are present or not. In this series, 74 per cent of the colored 
patients who were submitted to a radical procedure had roentgenologic studies 
made before operation. Sixty-nine per cent of those upon whom palliative 
operations were performed had similar studies made (Table IX). It is rather 
interesting to note that the percentage of these studies in the colored patients 
was about 15 per cent greater than in the white. The roentgenologic studies 
were limited to the thoracic cage; the skull and long bones were not included 
in the majority of cases. This omission might account for not finding more 
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skeletal metastases preoperatively. We believe that greater attention should 
be paid to the information which can and should be obtained from a thor- 


ough preoperative roentgenologic investigation of the skeleton. 

Biopsies —Biopsies were performed in only a small percentage of cases, 
less than 10 per cent. In 26 of these the biopsies were followed by radical 
operation, 16 immediately, ten at a later date. It is our belief that if biopsies 
are performed the radical operation should be undertaken at the same 
sitting. 

Too much dependence cannot be placed on the biopsy if it is negative, as 
tumor cells may be present in one section of the tumor and not in another. 
The method of obtaining the biopsy is of course important. Adair and Stew- 
art state that the aspiration method of biopsy can be fully relied upon. The 
frozen section is not always a satisfactory criterion. The care with which 
histologic examinations are made increases the value of the immediate biopsy 
report. 

SUMMARY 


(1) During the period 1932-1936 inclusive, 481 cases of carcinoma of 
the breast were admitted to Charity Hospital. Of these, 256 were Negroes, 
225 were white. 

(2) The per thousand cancer of the breast admissions (colored) to the 
total admissions has remained constant—1.7 per cent for the period under 
study. 

(3) More nulliparous Negro women have presented themselves with can- 
cer of the breast than white. 

(4) The age of the Negro patient averages about 4.7 years younger than 
the white: The greatest number of cases are in the decade between ages 
40 and 50 in the colored and between ages 50 and 60 in the white. 

(5) Sixty per cent of the cases had metastases in the axillary lymph 
nodes on admission. 

(6) Of 224 cases in which the records were adequate for use in this 
study, only 118 were considered suitable for radical operation. No operation 
was considered indicated in 27 cases. These facts further indicate the late 
period in which this group present themselves. 

(7) The percentage of known dead following radical operation is given 
as 46. If we add those cases which we have been unable to trace it is be- 
lieved that the percentage dead from one to five years will be well above 65 
per cent. 

(8) Of a total of 224 cases of carcinoma of the breast cases which are 
considered in this series, probably 75 per cent are dead in from one to four 
years after their admission to Charity Hospital. 

(9) Only 74 per cent of the colored patients had any form of roentgen- 
ologic investigation preoperatively. Therefore, the percentage of skeletal 
metastases cannot be accurately estimated from this series. 
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(10) Irradiation either with roentgen ray or radium was not the method 
of choice in any of the operable cases. 

(11) The facts presented above are a challenge to the profession to con- 
tinue their efforts to educate the public. End-results can be improved by 
other methods than studies of etiology. 

(12) Future study will be presented on the type of cancer with reference 
to the mortality. 


STATISTICAL RESUME OF CASES OF CARCINOMA OF THE BREAST 
OCCURRING IN THE NEGRO 


(Charity Hospital, New Orleans, La., 1931-1936, inclusive) 
PREPARED BY 


Drs. Istpore Coun, RawLey PENICK, AND SAMUEL KARLIN 


TABLE [| 


ADMISSIONS, YEARS 1932 1936 INCLUSIVE 
White Colored Totals 


Primary admissions...... ‘ 399 
Secondary admissions. § i 82 


IN PRIMARY ADMISSIONS 


Total Admissions : No. Carcinoma 
gees ‘ lotal Hospital 
Carcinoma of ie Bre:ict 
Admissions 5 
Breast per Thousand 


White Colored White Colored White Criored 


23 35 28,759 19,318 
4! 39 32,747 22,690 
28 38 37,335 26,726 
43 4I 40,125 29,097 
29 53 37,497 28,312 


Those cases diagnosed as carcinoma of the breast but which have had no 
previous surgery are designated as primary admissions. The so-called “‘sec- 
ondary admissions” are those cases of carcinoma of the breast admitted to 
the hospital only after having had surgical treatment elsewhere. They form, 
therefore, a group unsuitable for the statistical data presented. For this 
reason they were excluded. 

Table I shows, in part, the number of patients admitted to the hospitai in 
1932-1936, inclusive, contrasted with the cases of carcinoma of the breast for 


the same period. Breast malignancies per thousand aamissions have remained 
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fairly constant for both races. Moreover, the percentage of incidence among 


Negroes exceeded that of the whites. 


TABLE I] 


AGE DISTRIBUTION 


Decade White Colored 


20-30.... 


30-40... 
40-50. . 
50-60. . ; 
60 and above 
Average age. 


TABLE III 


PREVIOUS PREGNANCIES 


White Colored 


Incomplete records 
No pregnancies 


Eee 
14 
ne 


erate cc caatets 4.0 


Table II gives the age distribution of patients on their first admission to 
the hospital. This does not include the so-called “secondary” admissions. 
The number of patients in the third decade of life is much larger in the 
Negro group, being 4.4 per cent of the total number, while the whites in the 
same decade are only 1.1 per cent. Furthermore, there is another indication 
that cancer of the breast is occurring in the Negro at an earlier age than in 
he white, for, whereas the largest group among the Negro falls in the fifth 
decade, the largest group among the whites is to be found in the sixth decade. 
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The average age also indicates this. It will be seen that the average age of 
the Negro is 4.7 years less than the white. This difference is all the more 
striking when it is remembered that the Negro generally seeks medical aid 
late. 

It is interesting to find a much larger number of patients without previous 
pregnancies among the Negroes than among the whites (Negro, 36 = 1.6%: 
White, 13 = 0.7%). It is evident that the average number of pregnancies 
is almost twice as great for the whites. 


TABLE IV 


PREGNANCIES IN PATIENTS BELOW 30 YEARS OF / 


Total Pregnancies Average No. 
No. Not Noted Pregnancies 


If Table II is correlated with Table I which considers the incidence of 
carcinoma in cases admitted to the Charity Hospital, it would seem that the 
Negro has as much or more cancer of the breast, and yet the above figures 
indicate the Negro averages fewer pregnancies. Therefore, it seems justifi- 
able to conclude from this series that pregnancy per se is not an essential 
factor to be considered as predisposing to cancer. 

An effort was made to study the number of pregnancies in patients less 
than 30 years of age but in the majority of cases, the histories did not record 
this data. 


TABLE V 


PREGNANCIES IN PATIENTS WITH SYMPTOMS OF TWO MONTHS OR LESS 


Patients Pregnancies Average 


White 73 
Colored 


Thirty-seven histories failed to record the duration of the patients’ symp- 
toms. This comparatively large number of records on which this important 
fact was not noted indicates a weakness prevalent in many hospitals. Several 
conclusions, however, can be drawn from this table. It is evident that, in as 
far as duration of symptoms is concerned, the cases fall into two rough 
groups, 7.e., those with symptoms less than nine months and those having 
symptoms more than one year. Very few cases come into the hospital in the 
nine to 12-month period after observing the first symptom. It will be scen 
that the group having symptoms less than nine months about equals the late 


group in both races with symptoms of one year or more. A curve of this 
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phenomenon seems to justify considering these two groups as representing 


two basically different types of malignancy. It does not appear unreasonable 
to look upon the earlier group as representing carcinoma arising more or 
less as primary lesions and the later group as representing those cases which 
were engrafted on a precancerous lesion which remained essentially benign 
for some months at least. 

TABLE VI 


DURATION OF SYMPTOMS 


White Colored 


Records in which duration of symptoms 
was not noted 

Less than one month 
I 
RTM laters al ola \a sol eiavS oe ala. 408, 
Ie oop) cold onal ale d le. Sua eis ners «| 
eR reo pias te Spices oie Oe A 3 
PRUE a eerie nia 3 Sasa le oe = cis ete Ol 

— 
Average for those 1% yrs. or less..... 6.0 mos. 
Average for those over 1% yrs. 5.9 yrs. 
Average for all 2.0 yrs. 
Percentage over 1% yrs. 21.2% 


TABLE VII 


LYMPHATIC INVOLVEMENT 


White Colored 


No. Per Cent . Per Cent 


Noted on physical examination only...........-.. 59 
Noted on physical examination and history of patient 28 
Noted from history of patient 6 
Total with lymphatic involvement on admission.... 93 53-1% 136 60.6% 

The above percentages of lymphatic involvement are another indication 
that the Negro patient seeks medical attention much later in the disease than 
do whites. 

It also indicates the lateness with which both groups, white and colored, 
apply to a public institution for diagnosis and treatment of malignancy of 
the breast. 

In the study of these cases 345 out of 481 had Wassermanns done. Of 
the 208 Negro patients on whom Wassermanns were done, 187 were negative 
and 21 positive. The negative incidence in the white race was 144 with 
only 2 positives. The presence or absence of syphilis in this group would 
not indicate its presence as an exciting factor. 


oOo” 
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TABLE VIII 


INCIDENCE OF SYPHILIS 
White Colored 


Positive...... 2 
Negative. .. 144 
ANTM ST ats 55's ois esis 146 


TABLE [IX 


PREOPERATIVE ROENTGENOLOGIC EXAMINATION 


No. Before No. Before No. Before 
Radical Palliative No Surgical 
Operation Operation Treatment 


White. : 57% 
54 ( 94) 

Colored.... 74% 
88 (118) 

Totals... 66% 


142 (212) 


TABLE X 


NUMBER OF ROENTGENOLOGIC EXAMINATIONS MADE BOTH PRE- 
AND POSTOPERATIVELY 


White Colored 


Before Operation 


Chest... . 
Breast 
Skull 
Skeleton 
G. I. series 
After Operation 
Chest. . 
Breast. 
Skull 
Skeleton... 
None taken 


The statistics in Table IX demonstrate a very low percentage of cases 
that had any roentgenograms taken before operation. It is believed 57 per 


cent, the percentage of whites which were examined roentgenologically betore 
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radical operation, represents an unfortunate circumstance. In fact, there is 


no reason why every patient having either a radical or palliative operation 
should not have a roentgenogram of the chest taken as a matter of routine. 
More attention was paid in this series to possible metastases to the thoracic 
cage than other skeletal structures. It is impossible to state how frequent 
actual skeletal metastases were from this study. It is our firm conviction that 
more attention should be paid to roentgenologic values preoperatively than this 
group study indicates has been the practice. 
TABLE XI 
BIOPSIES 
Primary Admissions Biopsy Radical 
Followed Followed and 2 days to 


by by Radical at 9 wks. 
Palliative No Surgery Same Time after Biopsy 


Followed 
by 
Radical 


White. 
Colored 


Totals 


In this series, there was a total number of 40 biopsies, 26 were immediately 
followed by radical operations. Of this number, 16 were done at the same 
sitting. Ten radical operations were performed from two days to nine weeks 
following the biopsy. No satisfactory explanation can be offered for the 
extreme delay of nine weeks. It is our conviction, and we believe the con- 
sensus of opinion, that biopsies are of value when a satisfactory histologic 
report is given immediately and the radical operation proceeded with. Fur- 
ther, we believe that it is the consensus of opinion that the histologic report 
of a frozen section is not always satisfactory. 


TABLE XII 


SURGICAL TREATMENT 


Operation White Colored 


Radical operation... . 50 63 

Palliative operation . 15 20 

Radical and radiation. 44 55 

Palliative and radiation 16 26 

Radiation alone....... 30 29 

No operation.......... 21 27 
ORGS coy 2S 5 176 


Out of the total number of 399 cases, only 94 whites and 118 colored 
(total 212) were considered suitable, for radical operation (53 per cent). 
The remaining 47 per cent were considered too far advanced for anything 
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except palliative operation, radiation alone, or for no treatment whatsoever, 
The high incidence of this latter group is further indication of the extensive 
involvement at the time the patients applied for admission. 

Of the total group, 44 whites and 57 colored were treated by a combina- 
tion of radical operation and radiation. Most of this radiation was _post- 
operative. Because of the fact that the colored patients come in late, it was 
felt that the delay necessitated by preoperative irradiation would jeopardize 
further the chances of success of any radical procedure. 


TABLE XIII 


IMMEDIATE MORTALITY AFTER RADICAL OPERATION 


White Colored 


Number... 
Deaths..... 


Se NNINIRIER S58 0% aus v1 alee 2.1% 5.9% 


The above mortality statistics reflect the comparatively low death rate 
immediately following radical operation, despite the fact that the operations 
were performed by many operators and some by house officers doing their 
first few cases of this kind. 

The difference in the death rate for the two races probably reflects dif- 
ferences in general physical condition during the middle and late decades of 
life. 

TABLE XIV 


MORTALITY IN GROUPS WITH AND WITHOUT INVOLVEMENT OF LYMPH 
NODES THAT HAD RADICAL OPERATION 


White Colored 
LYMPH NODES . i“ < 
, No. Dead No. Dead 


Without lymph nodes (s). . ‘ 12 (27%) 55 14 (25%) 
With lymph nodes (t).... Ir (21%) 63 29 (46%) 
Totals 118 


Of 118 Negroes upon whom radical operation was performed (55 with- 
out nodes and 63 with nodes), there are 43 known dead, or 36.4 per cent. 

Of those having lymph node metastases, 46 per cent are known dead. 
The status of 57 of these patients is not known, therefore, the actual mortal- 
ity in this group must be much higher than 36.4 per cent as noted above for 
the whole group. 

There are in addition to the above at least 12 cases which we have not 
been able to trace, who are probably dead. This would raise the mortality 


up to date to about 65 per cent from one to four years after operation. 
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Even this we believe to be too low an estimate, when we consider the late 


period of admission and 60 per cent lymph node metastases at the time of 


opel ation. 


TABLE XV 


PERCENTAGE OF KNOWN DEAD IN VARIOUS AGE GROUPS 


White Colored 
DECADE Whole Known Whole Known 


Per Cent Per Cent 
Group Dead Group Dead 


Table XV _ shows that the largest percentage of known dead is in the 
fifth decade of life for the whites and the fourth decade for Negroes. 

At least 30 other cases which we have been unable to trace are probably 
dead. This would increase the mortality for the total series of colored 
patients, irrespective of whether radical or palliative operation or no opera- 
tion was indicated, to 43 per cent from one to four years after admission. 
We feel that even that figure is too low. We will continue to trace these 
patients; possibly at a later date more accurate data will be available. 


TABLE XVI 


RELATIONSHIP BETWEEN NUMBER OF KNOWN DEAD AND DURATION OF SYMPTOMS 


White Colored 
Known Whole Known Whole 


: Per Cent : Per Cent 
Dead Group a Dead Group 


Less than 2 mos.. . 

2—- 9 mos........ 

Q-I2 mos. 

12-15 mos. ‘ 39 
Over 18 mos...... 6 : 43 


When the known dead are divided according to the duration of symptoms, 
it is seen that the mortality percentages increase as the duration of symptoms 
increases until the highest percentage of known dead is reached in the Q-12- 
month interval. After that as the duration of symptoms lengthens, the per- 
centage of known dead decreases. This would seem to be additional evidence 
to substantiate the theory that these two groups differ basically. It is difficult 
to escape the conclusion that those patients with duration of symptoms over 
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one year represent: (a) A slow growing carcinoma; or (b) an early car- 


cinoma in which the long duration is accounted for by a preexisting lesion 
essentially benign. 


I wish especially to express my appreciation to the President, Dr. J. A. O’Hara, and 

Dr. P. A. Kibbe and members of the State Board of Health for their cooperation, to 

the Superintendent of the City Board of Health, Dr. J. M. Batchelor, for courtesies 

extended in allowing a member of the staff to study the records; to the members of 

Record Room staff, Charity Hospital and Sister Ignatius of the Tumor Clinic, Charity 

Hospital, as well as my secretary, Miss Giselda Napolitano, for the preparation of the 

statistical tables. 
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CARCINOMA OF THE BREAST 
Hueu H. Trout, M.D. 


ROANOKE, VA. 

Doctor Trout, in view of the apparent divergence of opinions as to 
what constitutes a radical operation for carcinoma of the breast, showed a 
moving picture which demonstrated his conception of the Halsted operation. 

Appended is a very brief résumé. of certain conclusions that have been 
reached by a consideration of the histories and follow-up of 567 cases of 
carcinoma of the breast, which had been admitted to the Jefferson Hospital, 
Roanoke, Va., during the past 30 years. 


POSSIBLE ETIOLOGIC FACTORS 


(1) Heredity: Experimental research and clinical observations indicate 
that heredity plays an important role in malignancy. 

(2) Hormones: While there is still much uncertainty as to the effects, 
if any, of the various hormones in the production of malignancy, neverthe- 
less there is sufficient clinical evidence to justify irradiation of the ovaries in 
carcinoma of the breast. 

(3) Cystic Mastitis: This condition is so prevalent, and the terminology 
so indefinite, that no absolute conclusions can be drawn concerning the asso- 
ciation of this condition with malignancy. However, there is no definite 
evidence that chronic cystic mastitis is a forerunner of malignancy of the 
breast. 

(4) Lactation: Apparently there is some very definite association between 
“dysfunction” of lactation and the subsequent development of carcinoma of 
the breast. 

(5) Attachment of Breast: The most frequent site of carcinoma of the 
breast is in the upper, outer quadrant of the breast. This is also the site of 
the greatest traumatic insult by pendulous breasts constantly making traction 
at this point as the patient walks. Chronic irritation produced by this method 
might play an important role in the development of malignancy in this locality. 

Prognosis —We believe that both the clinical and’ the histologic indices 
should be employed in order to obtain a more accurate estimate of the future 
of the patient. 

Treatment.—As radiologists are not in agreement concerning the relative 
values of preoperative and postoperative irradiation, and also operative inser- 
tion of radon seeds, we feel all three should be employed, if such can be 
done without injury to the patient. We further feel that there are distinct 
dangers inherent in each one of these three methods of irradiation, but that 
these dangers can be prevented by close cooperation between the surgeon and 
the radiologist. We certainly feel irradiation has no replacement value to 


surgery, and should be employed only as an adjunct. In other words, we 
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are quite confident that careful and extensive removal of the malignancy by 
surgery is still the most important factor in the cure of carcinoma of the 


breast. 


DISCUSSION OF THE PAPERS OF DOCTORS COHN AND TROUT 


Dr. JAMEs M. Mason (Birmingham, Ala.).—I have been much interested 
in Doctor Cohn’s statistics on cancer of the breast in colored patients in the 
city of New Orleans. For purposes of comparison I have made a brief 
analysis of admissions to the Hillman Hospital of cancers of the breast in 
white and colored patients over a period of five years beginning in 1933. 

In those sections of the country where there is a large colored population, 
the question often arises as to the relative prevalence of various diseases in 
the white and colored races. It will usually be found that they suffer from 
the same illnesses, but that, owing to differenecs in social and economic status, 
the colored patient is the worse sufferer. In small communities and in rural 
districts where the colored population is not so well looked after at home, 
and where hospital facilities are meager or lacking, there is reason for an- 
ticipating a higher mortality from cancer of the breast in colored than in 
white patients. In larger cities, where hospital facilities are equally available 
for members of both races, the mortality should not show any great variation. 
When the variation is marked, it may be safely said that it is due to the 
ignorance of the colored patient concerning the early symptoms of cancer, 
and to the failure of educational measures to impress the colored sufferer 
regarding the necessity of early attention to suspicious lesions of the breast 
as well as of other parts of the body. 

The Hillman Hospital makes ample provision for the care of both white 


and colored patients, and we find the appended figures for admission of 
patients suffering with cancer of the breast over a five year period beginning 


in 1933 (Table I). 


TABLE [| 


RACIAL DISTRIBUTION OF CASES OF CANCER OF THE BREAST ADMITTED 
TO HILLMAN HOSPITAL, BIRMINGHAM, ALA., DURING THE 
FIVE-YEAR PERIOD (1933-1937 INCL.) 


Total admissions for cancer of the breast: 
Whites 
Colored 
Inoperable on admission: 
Whites. ....:. 
Colored 
Radical operations: 
Sa a eee ee ee 
Colored 
Deaths following operation: 
i ee ee 
Colored 2 


We find, therefore, in our County Hospital, a larger number of admissions 
among colored women and a larger percentage of inoperable cases among 
colored women, which means an ultimately higher mortality rate. 

Dr. Ltoyp Novanp (Fairfield, Ala.).—I am much interested in Doctor 
Cohn’s figures, which differ somewhat from ours at Fairfield. Out of the 
total admissions of approximately 40,000 adult women, about evenly divided 
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between white and Negro patients, we have encountered 142 cases of car- 
cinoma of the breast—8&g cases in white women and 53 cases in Negroes, 
or 60.9 per cent in whites and 36.3 per cent in Negroes. 


Dr. A. C. Scorr (Temple, Texas ).—Aside from early operation, success- 
ful surgery of cancer of the breast is dependent upon two phases of technic: 
First, the complete removal of all diseased tissue by wide excision; and 
second, careful removal of all node-bearing fat, without leaving the wound 
contaminated by active cancer cells. It should be remembered, of course, 
that any cancer cells left in a wound by careless or rough handling of diseased 
tissue may reproduce the disease, unless, during removal of the breast, they 
are heated to 135° F. This is the reason we have placed so much emphasis 
upon the use of a hot knife instead of a cold one. 

After all, the value of any surgical technic is greatly enhanced by early, 
accurate, differential diagnosis in advance of operation. Unfortunately, def- 
inite differential diagnosis between malignant and benign tumors of the breast 
is seldom made prior to operation without biopsy, except when one or more 
late signs of advanced disease are present. I refer to adhesions of the tumor 
to adjacent breast tissue, to chest wall or overlying skin, retraction of nipple, 
marked dimpling, and enlarged axillary nodes, all of which should usually 
be considered late signs of cancer. 

Next to the presence of a tumor, the most valuable early sign of cancer 
may be observed by taking advantage of the fact that when cancer begins, 
there soon appears an increase of fibrous tissue running in all directions from 
the tumor mass. The fibrous tissue represented in Cooper’s ligaments, which 
extends from the glandular lobules of the breast, through the subcutaneous 
fat to the overlying skin, is increased sufficiently to reduce elasticity of the 
subcutaneous tissue. When the tumor is moved in various directions, a 
dragging or pulling on the under surface of the skin may produce shallow 
dimples in the area of the tumor. Such dimples may be wholly unobserved 
in a well-lighted room, but become readily visible when the rays of a spot- 
light are directed across the surface of the breast during manipulation of 
the tumor in,a darkened room. This, in my judgment, is the most valuable 
early sign of cancer. 

Dr. Ettis Fiscuet (St. Louis, Mo.).—AIl studies on racial distribution 
of cancer cannot help but shed light on the whole problem of why some 
groups of people have cancer of one organ more than other groups. We 
know the death rate from cancer is uniform. The distribution by organs is, 
however, not at all uniform. For instance, the death rate from cancer of 
the stomach in England is 50 per cent, while on the Continent it is 25 per 
cent. Cancer of the cervix is rare in Jewish women, and yet the general 
death rate from cancer im Jews is just as high as in gentiles. 

With reference to cancer of the breast among Negroes, I have made a 
cursory review of this subject from the material available at the Barnard 
Free Skin and Cancer Hospital in St. Louis. This city has approximately 
II per cent Negro population, 7.c., 93,580 Negroes, 755,120 whites, in 1930. 
Barnard Hospital is a free hospital, open to both whites and Negroes. Dur- 
ing the last 25 years, 696 cases of cancer of the breast have been operated 
upon. Of these, 577 were whites; 119, or 17 per cent of the total, were 
Negroes. This is 6 per cent higher than the percentage of Negroes in the 
population of the city. The ratio of general admissions to the surgical clinic 
is about 12 per cent Negro. From our figures we can judge that there is a 
slightly greater incidence in cancer of the breast among Negroes than in a 
corresponding cross-section of the white population. 
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It would be interesting if there were any way in which we could dis- 
cover the relative frequency of cancer of the breast in uncivilized Negroes 
corresponding cross-section of the white population. 

Doctor Cohn’s figures bring out clearly the problem of education. The 
elapsed time between first appearance of a noticeable lump and visit of the 
Negro to the physician is truly deplorable. If I remember Doctor Cohn’s 
statistics, it was something around 20 months in New Orleans. In Massa- 
chusetts, where lay education has been emphasized for many years, the period 
of delay for the general population had, in 1936, been diminished to five 
months. 

From a treatment standpoint, we can expect 80 per cent five-year cures 
in cases operated upon before there is microscopic evidence of metastasis in 
the lymph nodes. However, after metastases occur, the percentage of favor- 
able five-year results will be 30 per cent at the best, and probably lower. 

I believe that it is advisable to make the skin incision two inches beyond 
the palpable limits of the tumor in order to minimize recurrence in the skin 
flaps. I do not irradiate before, during, or after operation. 


Dr. L. WALLACE FRANK (Louisville, Ky.).—Relative to the preoperative 
irradiation of cancer of the breast: We are seeing many more carcinomata 
of the breast than formerly, and in our private work have operated upon an 
average of 25 cases each year for the past six years. 

We are employing preoperative irradiation in those cases where the clin- 
ical diagnosis of malignancy is evident. The one objection to preoperative 
irradiation is that with the disappearance of the tumor the patient is lulled 
into a false sense of security and may not return for subsequent surgery. 
We believe that all patients having malignancy especially of the breast and 
cervix should be told the nature of their disease. After this is done one can 
easily explain to the patient why different procedures are employed and much 
greater cooperation and understanding is established between the patient and 
the doctor. It is true that one meets individuals whose nervous make-up 1s 
such that the true status of affairs cannot be told them. However, such in- 
stances are rare. After the patient is told the nature of the disease and the 
reason for giving preoperative roentgenotherapy, and is also told that the treat- 
ment is not curative but is simply one step in the method of combating the 
disease, and that radical surgical removal of the breast must eventually be 
employed if cure is expected, then there is no difficulty about influencing the 
patients to return for observation and operation. 

The benefits of preoperative roentgenotherapy should be explained to the 
patient ; namely, that the tumor may be reduced in size, and that in steriliz- 
ing the early lymphati¢ involvement the likelihood of squeezing cancer cells 
beyond the operative zone while the actual operation is being performed 1s 
reduced to a minimum. 


Dr. Mims Gace (New Orleans, La.)—Regarding the type of wound 
closure and postoperative dressing which we have been using in our clinic, 
following the radical surgical treatment of breast cancer: We believe that 
the use of unabsorbable suture material facilitates wound healing and reduces 
wound exudation. Therefore, in all of our cases we employ silk for both 
ligatures and sutures. I personally use No. 40 spool cotton thread for all 
ligatures. 

After thorough hemostasis, the wound is closed without tension. As 
shown by Doctor Trout, sufficient skin can be obtained from the breast with- 
out fear of local recurrence, to enable skin flap closure without tension. As 
we have two large full thickness grafts of the Wolf-Krause type to cover the 

736 





Surgery 
1938 
d dis- 


2TORS 


The 
of the 
‘ohn’s 
lassa- 
period 
o five 


cures 
Asis in 
favor- 
rT. 

veyond 
e skin 


erative 
1omata 
uy ym an 


e clin- 
erative 
- lulled 
irgery. 
ist and 
ne can 
1 much 
nt and 
e-Up 1s 
uch in- 
ind the 
e treat 
ing the 
ally be 
ing the 


| the 
teriliz- 
er cells 
‘med is 


wound 
- clinic, 
ve that 
reduces 
or both 
for all 


mn, As 
st with- 
yn. As 


yver the 


lume 107 CARCINOMA OF BREAST 

exposed chest wall, it is necessary to coaptate the flaps against the chest 
wall in order to secure successful and rapid healmg. The method used to 
obtain healing of these two large skin flaps differs in no way from the 
methods used in plastic surgery; that is, the use of pressure on the flaps 
sufficient to obliterate all dead spaces, prevent capillary oozing, and tissue 
secretion, and promote rapid agglutination of the flaps to the chest wall, 
which results in rapid healing with pliable skin. This is obtained by the use 
of sea sponges applied to the flaps over a base of sterile gauze. The wound 
is, therefore, not drained. The dressings as a rule are not changed for ten 
to 12 days; however, if it becomes necessary the dressings may be changed 
and fresh sponges reapplied. We have used this method in six cases with 
excellent results. The wounds in these cases were completely healed in 12 
days. 


Dr. J. L. CAMPBELL (Atlanta, Ga.).—For ten or 12 years, I had charge 
of the Surgical Service at Grady Hospital, during which time I paid particular 
attention to breast cancer. For the last eight years the service was limited 
to Negroes in the Emory University division of the hospital. 

There were 102 carcinomata occurring in breasts of Negro women. In 
one case the lesion was bilateral. In five or six it was of an inflammatory 
type; the breast and surrounding area was densely infiltrated, the skin thick- 
ened and of an orange-peel appearance. Radiation had no effect whatsoever ; 
however, in the last inflammatory case we gave sterile milk, just as is done 
in acute pelvic peritonitis, and it seemed to arrest the progress of the disease. 
This woman was watched for about a year before she was lost sight of, 
during which time the breast decreased in size and became fibrous and board- 
like. So far as the other patients are concerned, their conditions followed 
closely the characteristics described by Doctor Cohn, except that the age of 
Negro women averaged 42.1 years, while in a series of 50 white women 
studied five or six years ago it was 49.7 years—the difference in incidence 
being 7.6 years instead of 4.7 as in Doctor Cohn’s series. 

As to the technic outlined by Doctor Trout, I agree with him in the 
manner of securing the biopsy. I prefer, however, to make my dissection 
of the axilla first. A modified Rodman incision is made, taking great care 
not to touch the deep fascia; the pectoralis major and minor muscles are then 
cut across close to their insertion. A sharp scalpel is used, and never under 
any circumstances is any blunt dissecting done, as we believe that by this 
procedure there is great danger of pushing the cancer cells out of the lymph 
channels. We try to include in the skin removed with the breast, that over 
the large lymph channel that passes across the outer border of the pectoralis 
muscle and a much larger area is usually removed than Doctor Trout has 
illustrated. If one loosens the skin flaps sufficiently there will be no trouble 
in approximation, especially if we use figure-of-8 tension sutures at about 
three points. The technic so far as the skin incision is concerned cannot be 
followed in every case, but must vary with the location of the lesion. How- 
ever, the axilla can always be dissected first and the vessels ligated before 
they are cut. In my experience we will then have much less bleeding in 
removal of the breast proper; in fact, we get practically none until we reach 
the area supplied by branches from the internal mammary artery. 


Dr. IsiporE CoHN (New Orleans, La.) in closing —It is interesting to 
learn that the statistics from Birmingham so nearly agree with our own. I 
think that the reason for the difference between Doctor Mason’s and Doctor 
Noland’s statistics is that Doctor Mason’s statistics are taken from a general 
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community hospital of the same type as the Charity Hospital in New Orleans, 
and Doctor Noland’s figures are from a selected group of the population. 

With reference to the mention of the use of cotton thread by Doctor 
Gage, I wish to state that | saw Mr. Pierce Gould operate at Middlesex Hos- 
pital in London and I noticed that he used cotton thread. I was curious to 
learn why. He replied, “I saw my father use it, and one usually imitates 
the person for whom he has the greatest admiration. I have used it ever 
since and I have had no trouble.” | am pleased to learn that it is being 
used to advantage in our own country. 

Concerning the appearance of carcinoma in various organs among racial 
groups, there are several very interesting studies which have recently been 
made. From the recorded experiences from Africa we note that carcinoma 
of the breast forms a small percentage—only 9 per cent—of all the malig- 
nancies noted by Vint in his studies, while carcinoma of the liver was re- 
sponsible for 13.7 per cent of the cases. 

With reference to preoperative irradiation, | should like to say again, that 
I felt that delay necessitated by such treatment was undesirable in late cases, 
particularly in individuals of the type analyzed in our presentation. 


Dr. HuGu H. Trout (Roanoke, Va.) in closing.—In reply to Doctor 
Gage’s question concerning drainage, we remove the drain within 24 hours 
after operation. By this method we have never had any of the troubles of 
which he speaks concerning the use of drainage, and I think we have possibly 
prevented the accumulation of some little serum under the skin, which would 
have interfered with healing. I believe that the sea sponge strapped close to 
the side, which approximates the skin to the chest wall and keeps it there, 
especially in the axilla, contributes much to a successful and _ satisfactory 
healing. 

The case demonstrated in the motion picture was a very early malignancy, 
and, for that reason, not as much skin as is usually removed was removed 
in this particular case. In many of our cases we remove so much skin that 
it is necessary to apply Thiersch grafts taken from the thigh. However, the 
size of the skin flap depends largely upon the extent and location of the 
malignancy. Our tendency is to remove far more skin than was illustrated. 
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A SIMPLE TREATMENT FOR EMPYEMA IN CHILDREN 


Byrp CuHarvLes Wiis, M.D. 
Rocky Mount, N. C. 


FROM THE SURGICAL SERVICE, PARK VIEW HOSPITAL, ROCKY MOUNT, N. C. 


In 1931, the writer’ reported 51 cases of empyema in children under 13 


years of age. Since then there have been 53 other cases of similar age ad- 


mitted to the Park View Hospital, all of which were treated by the trocar- 
punch operation, and in only one instance was a secondary rib resection found 
to be necessary. 

Since the two groups are so similar they have been combined for statistical 
purposes. This present paper is, therefore, based upon a study of 104 con- 
secutive cases, from October 15, 1915, to October 15, 1937, all of which have 
been operated upon by my associates, Dr. E. S. Boice, Dr. N. P. Battle, or 
myself. They have all been handled in the same manner and the treatment 
has varied but little. 

Many authors have expressed a very decided opinion in favor of rib resec- 
tion. Heeks* states: “Of all those patients at babies’ hospitals who were 
treated with closed drainage, only 5 per cent recovered without rib resection.” 
Donovan® states: “Children under five years of age are practically the only 
age-group whoever completely recover without final rib resection.” 

These two statements are not at all in accord with my experience and that 
of Packard, Jr.,4 who says that: “Closed drainage apparently meets its great- 
est indication in children.”” Downes,” reporting a large series, says: ‘‘Inter- 
costal incision is the general method of operation for which I would put in a 
strong plea.’’ Douglas,® discussing the occurrence of chronic empyema in 48 
acute cases, says there were none in his series of partial rib removal and closed 
drainage. This is in agreement with my experience in the employment of 
punch thoracotomy. 

Farr and Levine’? show in Table IV of their report, 22 cases of secondary 
operations after open operation in 596 patients. This total was arrived at by 
combining 226 cases of Ladd and Culter and 371 from St. Mary’s and the 
New York Hospital. Therefore, the open method is not without its failure 
to cure following the first operation. He also quotes Binney, noting his 
experience with the closed method, which showed a very high percentage of 
secondary operations (42 per cent) in a combined group of 75 cases. 

litzgerald® used a closed method, as advised by Denis Browne, that will 
reexpand the lung in five days. His mortality was 11 per cent; this is low, 
but I cannot subscribe to so early a removal of the tubes. Hudson, Jr.,® cites 
that out of 32 patients with intercostal drainage 14 required rib resection. 
Unfortunately, he does not state the number of days elapsing between intercostal 
incision and rib resection. It would appear that sufficient trial was not given 
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the method, because, with the two operations, the patients spent only 48 
in the hospital. Packard, in his series, states average duration of drainage 
to be 46.1 days. In my cases it averaged 54.2 days. 

Steinke’? had 295 children under eleven years of age, with 22 per cent 
mortality. He does not state the method used in this group but in his con- 
clusions says: ““The lowest mortality, by far, follows rib resection.” On the 
same age basis, we had 79 cases who had trocar-punch with four deaths, over 
5 per cent. Of course he may have had proportionately many more under 
two years, which would increase his death rate, though hardly 300 per cent 
more. 

Graham, quoted by Mason,'! favors rib resection after the empyema has 
passed to the stage of abscess, though he further states: “So far as mortality 
is concerned, it makes no difference whether the case is treated continuously 
by some form of closed drainage.” Mason does not subscribe to the latter 
statement, neither do we. 

Farr and Levine conclude that: “The various methods of treatment now 
in use—the use of the intercostal incision or rib resection, open drainage or 


closed drainage, Dakin’s solution or simple drainage—seem to have little 


influence upon the prognosis.” Fitzgerald has found that: “Rib resection 


with open drainage is easy, quick, requires no special apparatus and little 
further care, but it carries a risk of chronic empyema with infected pneumo- 
thorax, with its sequelae, permanently collapsed lung, infected fistula, osteo- 
myelitis of the ribs, if employed too early in the course of acute, total empyema.” 

If the above should happen, scoliosis would undoubtedly follow. When col- 
lapse of the lung occurs there is inaugurated circulatory and pulmonary em- 
barrassment, which results in an increasing mortality. 

Hart'* uses closed drainage with tidal irrigation, which means the child 
is largely confined to one position, and in young children would require a 
constant attendant, as some very young children remove their dressings, neces- 
sitating elbow cuffs. It°is not an uncommon sight to see them sitting up in 
crib the day following punch thoracotomy. 

I believe that the punch operation carries a lower mortality, if these little 
patients: in the after treatment are given the attention necessary to keep their 
cavities clean and improve their general health. The attendant must be well 
trained in all the maneuvers necessary to get rid of fibrinous flakes through 
these small tubes. The intern or nurse should be thoroughly interested in 
cleaning out the cavities, and a careful record should be frequently made as 
to their capacity. 

There is no question that it is more difficult to treat these patients by this 
method than by placing a large tube in the chest through an opening effected 
by resecting a rib; but lower mortality, freedom from postural changes, 
unsightly scar and pus soaked dressings should compensate both the patient 
and the surgeon. There is a general opinion that chronic empyema results 
much more frequently from this method than from rib resection, but such 
has not been our experience. We have seen none in children treated by us. 
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In the 86 adult cases, there was one which was thought to be secondary to 
emphysema, and there were two chronic empyemata following rib resection 
by other surgeons. None of the three had tuberculosis. 

In this series of 104 cases only a few originated in the hospital. Since 
the disease rarely occurs as a primary lesion, a careful history must be ob- 
tained, especial attention being paid to the possibility of antecedent pneumonia. 
There was a history suggestive of a broncho- or lobar pneumonia in 103 
cases. In two it followed influenza, in three measles. One patient aspirated 
a raw peanut into a bronchus. 

The diagnosis of empyema in referred hospital cases is rarely difficult since 
the symptoms and signs are usually definite before the patient is admitted and 
the correct diagnosis has usually been made or suspected. 

fluoroscopic examinations before and after operation are most important, 
the former to detect the disease and its extent, the latter to watch the progress 
of the treatment. 

Whenever pus is found in the pleural cavity, without the presence of 
pneumonia, we believe the wisest procedure is to drain through a small rubber 
tube by the closed method. A rib resection, certainly in the synpneumonic 
stage, is in our opinion, dangerous surgery, and often the cause of a fatality. 

The thoracic-punch is a simple operation attended with practically no shock. 

Method of Procedure —The field is first painted with iodine; a point is 
selected, usually the eighth or tenth interspace, in the posterior axillary or 
scapula line, unless there is a localized pocket. Infiltrate the skin for three- 
fourths of an inch, carry the infiltration down to the pleura, change the needle 
for a larger one and introduce it into the pleural cavity, aspirate pus, dis- 
connect the syringe, and make a one-half inch incision through the skin and 
deep fascia. beside the needle in the line of the intercostal space. Introduce 
the trocar directly into the pleural cavity so as not to injure the diaphragm. 
Pull out the obturator, introduce the fairly rigid special tubing about 5 Mm. 
in gross diameter, with lumen 3 Mm. It should be twice the length of the 
cannula and fit snugly, with no opening on the side, and introduced from 
three to four inches so as to reach well beyond the walling-off process of the 
cavity. The tubing should be rigid enough not to collapse when suction is made 
with syringe. An added advantage in leaving it long is that when the tube 
is blocked by a plug of fibrin it can be cleared by solution introduced, shifting 
the tube, and drawing the pus from another level. If too large tubing is used 
pressure on intercostal nerve may result. If the child is not very sick we 
practically evacuate the pus while the cannula is in position, and in this way 
get rid of many large flakes of fibrin. This should not be done if there is a 
arge accumulation, but the pus should be removed at intervals in order not 
to reduce the intrathoracic tension too rapidly. Coughing is an indication to 
stop. Then the cannula is withdrawn somewhat. The sudden reduction of 
tension in very sick children in rib resection is, I believe, the chief cause of 


high immediate mortality, and deaths occurring in a few days are probably due 


to too great loss of vital capacity. 
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We apply an air-tight dressing consisting of three square inches of rubber 
tissue made from the wrist of an old glove, punch a hole in the center with 
pointed forceps and thread rubber tissue over the tube down to the chest wall, 
The sides of the rubber tissue are then sealed down to the chest wall with 
adhesive. The tube is anchored by tying it close to the rubber tissue, and 
these ends are tied over adhesive strips that are brought up close to the tube. 
The tube is doubled upon itself and tied off, if it is desirable, so that the 
intrathoracic pressure may be reduced gradually by evacuating small amounts 
of pus at intervals. There are other adequate means of maintaining the tube 
in place. The tubing should be of sufficient size to just fit cannula or leaking 
will occur around the tube. 

If there are many fibrin flakes in the pus, one must use great patience and 
persistence to maintain drainage. We treat our cases by both the open and 
closed method. 

If there are no fibrin masses one can readily remove the contents of the 
cavity by suction and leave a negative pressure in the chest, which may aid in 
obliterating the cavity. Irrigations with Dakin’s solution are employed after 
operation, when there are many plugs, but not until at least two days have 
elapsed, sometimes longer, depending upon the general condition of the child. 

If the patient leaves the hospital with the tube in position, the parents and 
doctor are urgently requested not to remove it. They are not discharged until 
frank pus has disappeared and the general condition is satisfactory. Over 


10 per cent of the last 53 cases received one to three blood transfusions. The 
local doctor irrigates the cavity on alternate days. The patients usually return 
at weekly intervals for irrigation. The tube is shortened according to the 
capacity of the cavity and the fluoroscopic findings. It is removed only when 
cc. (that amount about fills the tract) and chest is 


the cavity holds less than 2 
fluoroscopically negative for any further collections. The cavity must be 
obliterated before the tube is permanently removed. If it is removed before the 
cavity is obliterated, though thought to be sterile, there will be a high per- 
centage of recurrence, and some cases of chronic empyema will result. 

There were 61 males and 43 females. The right side was involved in 44, 


left in 59, and bilateral in one. 
\ 


TABLE [I 
AGE INCIDENCE AND MORTALITY 
No. of Mortality 
Cases 


Under 1 yr 4 2 died 
SNe EE cic aie sists A a ees aie eles r7 2 died 


ED EO oS so sins, vid ht ewe ae Ele west 31 1 died 
PE he ook iaicsas tare Pa wlesia.oe dor 43 No deaths 
NAM NN sais ae cave oD ipa emt ewe Boo 8B 9 No deaths 


Ninety cases occurred between December and May, inclusive. Fourteen 
in the remaining six months were about equally distributed. The bacteriologic 
findings are noted in Table IT: 
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TABLE 
Infecting Agent No. of Cases 
Pneumococcus 
IEEOOROOOCCUS. 5 6. bli dies ele is's 
Staphylococcus. . . 
Mixed infection...... 
Negative cultures 
Not recorded 


104 


Operations: 16 had rib resections, only one among the last 53 cases, and 
this was because of inability to keep the tube in at home; 88 by trocar-punch. 
Several received preliminary aspirations but were not treated with the expecta- 
tion of cure by this method alone. In only one child was complete collapse of 
the lung noted. This case had a bilateral myringotomy for otitis media and left 
the hospital after 54 days. The lung was completely expanded 37 days later, 
according to fluoroscopic examination, and the tube removed. 

In 95 the operation was performed under novocain anesthesia; nine under 
ether (early cases). The average stay in the hospital was 22.5 days. Many 
of the charity cases were kept longer than necessary on account of home 
conditions and inability to return to the hospital at intervals. The average 
leukocyte count in 64 cases was 27,000. In the group of 53 cases, since the 
1931 report,’ the time the tube remained in was stated in 45 (three died and 
five are not recorded) ; the average number of days was 54.2. Practically all 


of the pneumonia cases developed before hospitalization and an average of 


TABLE III 
ANALYSIS OF THE FIVE CASES WHICH DIED 


Age in Months Type of Operation Cause of Death 
Be caicdwsseee RD PeSeChION Right rectus t mo. (Appendicectomy) previ- 
ously elsewhere; wound draining pus. 
Unrecognized pneumonia with secondary empy- 
ema. 
Extreme malnutrition. 

Thoracotomy-punch Removed from hospital one day after operation 
without consent; returned 5 days later with 
tube out, in moribund condition. 

Preliminary aspiration Bilateral pneumonia I mo. age. 

Thoracotomy-punch Bilateral empyema. 

Autopsy: 
Thoracotomy-punch Pericarditis with effusion. 
Lung abscess. 
Pneumonia, right lung. 
Peritonitis. 
Subacute nephritis. 
Small amount fibrinous exudate, left chest. 

Thoracotomy-punch Bronchopneumonia. 

Otitis media. 
Meningismus. 
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24.6 days elapsed before operation (shortest, nine; longest, 70). Approximate 


time between onset of empyema to operation was 14.4 days (shortest, tw 
longest, 60). 

The postoperative treatment such as chest exercise, calisthenics, and 
bottle blowing should not be neglected; fresh air, regular rest, generous diet : 
cod liver oil or vitamins should be prescribed and carried out. 

Table III gives a brief résumé of the five cases that died, showing the 
age of patient, type of operation and principal cause of death. 


CONCLUSIONS 


(1) Empyema cases should be diagnosed and treated early by aspiration 

and thoracotomy-punch for early cure. 
(2) The most valuable four clinical signs are dulness, absent or diminished 

fremitus, diminished expansion, and displacement of the apex of the heart. 
(3) The free use of roentgenograms and fluoroscopic visualization are 

indispensable aids in diagnosis and treatment. 
(4) Rib resection in children should be abandoned except in rare cases 

and then only after aspiration or thoracotomy have been thoroughly tried. 
(5) Intrathoracic tension should be gradually reduced. 
(6) The thoracotomy tube should not be removed until the cavity is 

obliterated. 
(7) These patients treated by thoracotomy require close attention of 

skilled and interested attendants. 
(8) Blood transfusions are life-saving in debilitated children. 

REFERENCES 

* Willis, B. C.: Diagnosis and Treatment of Empyema in Children. Southern Med. 
Jour., 24, 785-790, September, 1931. 

* Heeks, William G.: Proc. Amer. Acad. Pediat., Jour. Pediat., 7, 605. 

* Donovan, E. J.: Proc. Amer. Acad. Pediat., Jour. Pediat., 7, 605. 

* Packard, G. B., Jr.: Empyema in Children. Surg., Gynec., and Obstet., §3, 255-258, 
August, 1931. 

* Downes, R. M.: Treatment of Empyema in Children. Med. Jour. Australia, Sydney, 
2, 190-212, 1927. 

° Douglas, B.: Partial Rib Reméval with Closed Drainage in the Treatment of Acute 
Empyema in Infancy and Childhood. Reprint. 

* Farr, C. E., and Levine, M. I.: Empyema in Children. Surg., Gynec., and Obstet., 
46, 79-86, 1928. 

° Fitzgerald, R. R.: Acute Empyema in Infants and Children. Canada Med. Assn. 
Jour., 21, 479-485, November, 1934. 

® Hudson, H. W., Jr.: The Treatment of Acute Empyema Thoracic in Children; Re- 
port of 86 Cases. New England Jour. Med., 22, 853-859, May 1, 1930. 

*® Steinke, C. R.: Acute Empyema, Comparison of Results in Children and Adults. Ohio 
State Med. Jour., 30, 813-815, December, 1934. 

™ Mason, J. M.: Empyema in Children; with an Analysis of 103 Cases. Southern Med. 
Jour., 28, 219-224, March, 1935. 

* Hart, D.: Empyema in Children; Report of 36 Cases Treated by Tidal Irrigation and 
with Suction. Southern Med. Jour., 23, 823-829, September, 1930. 


744 





THORACOPLASTY IN THE TREATMENT OF 
PULMONARY TUBERCULOSIS 


L. Wauuace Frank, M.D., ann Paut Turner, M.D. 


LOUISVILLE, Ky. 


FROM THE HAZELWOOD SANATORIUM, LOUISVILLE, KY 


We BEGAN our work in the surgical treatment of pulmonary tuberculosis 
in 1926, shortly after the publication of John Alexander’s book, and our ex- 
perience with thoracoplasty may be divided roughly into three periods. We 
performed many phrenicectomies and the result of our first 100 cases was 
reported in 1929. Since then we have ceased to perform avulsion or section 
of the phrenic nerve but prefer to employ the crushing procedure. Formerly 
we usually accomplished the operation upon the nerve previous to applying the 


collapse therapy which involved some type of operation upon the ribs. In 


1926, when we began the surgical treatment of tuberculosis, 1t was in its 
infancy in this country. Archibald had reported a fairly large series of cases, 
but in the United States the total number of thoracoplasties was exceedingly 
small. 

The first group of cases falls in the period between the years 1926 and 
1931 or 1932. As I review the results of our work during that period, | 
must frankly admit that I am greatly disappointed. I thought our results had 
been very good. They have been, insofar as the immediate mortality was 
concerned. However, in considering the end-results some ten years later we 
find that they are on the whole very poor. At that time, most of the cases 
that were referred to us were in the last stages of the disease and as one 
looks back on it the reason presented to these patients to consider operative 
treatment was the fact that it was the “only out.” The medical adviser prob- 
ably said, “You are in an advanced stage of this disease; all other methods 
have been unsuccessful. There is a possibility that by undergoing a surgical 
operation you may be able to return to your place in society; if you are not 
operated upon you might live a number of years provided you will remain 
in the sanatorium.” 

Unfortunately, due to the fact that we have been unable to check up on 
all of this group, the exact figures are not available; nevertheless, an estimate 
of the mortality would be about 80 per cent. Of the total number it might 
be stated, offhand, that between 80 and go per cent of them were far advanced 
cases. By far advanced, it is meant that the disease had been primarily in 
both lungs and that although those coming to operation were considered as 
inilateral cases, nevertheless, there had been disease in the other side, and in 
he years that followed operation a recrudescence of the disease occurred in 

only remaining lung, causing death. Among this number there were a 

v cases that could be considered good risks, and all of these patients are 
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well to-day. Of those that died it might be stated that a great number lived 
for three to five years and some longer. Their death is not to be considered 
the result of the operation. A large number of these individuals had intes- 
tinal or laryngeal tuberculosis and whether or not they died as a result of the 
disease in the lung cannot be ascertained. Many of them had returned to 
society and many of them were married women and bore one or more chil- 
dren following their operation. All eventually died of the disease for which 
the surgical procedure was attempted and, therefore, should be considered 
failures, insofar any curative effect of the operation is concerned. There 
were three hospital deaths. 


Fic. 1. 


Fic. 1.—C. C. Far advanced bilateral tuberculosis for more than three years. Under treatment 
for two years. Bed rest and shot bags. The right side cleared. 

Fic. 2.—C. C. Cavity developed in the left apex which became progressively larger. Thoracoplasty 
was delayed on account of the size of the individual and the fact that he was considered to have 
myocardial disease. 

Fic. 3.—C. C.  First-stage thoracoplasty by method of Semb. Cavity much smaller. Apex of 
pleura at level of fourth rib. 


There are almost 20 per cent of these patients alive and most of them 
after eight years. One, a female, came in to see me six months ago on ac- 
count of pain in the left chest and thought she had a recurrence of her tuber- 
culosis. She looked perfectly well, and told me that, during the winter of 
19360-1937, she had had pneumonia in her good lung but had made an ex- 
cellent recovery. Roentgenologic examination revealed the left chest to be 
perfectly clear. 

Our second group of cases dates from 1932, when we began to perform 
selective thoracoplasties. The chief indication for operation was the seme as 


it was in the first group—that is, the closure of cavities. Among the second 


group, however, there were two or three cases in which the indication for 


operation was pulmonary hemorrhage. These patients belonged in that class 
that had pleural adhesions and it was impossible to collapse the lung by a 
pneumathorax. Their outlook was bad; nevertheless, we felt that thoraco- 
plasty might not only control the hemorrhage but possibly cure, or arrest, 
their disease. Thoracoplasty was performed in these cases, with the result 
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that all of them recovered and all but one are considered patients in whom 
the disease is arrested; the unarrested case is working part time. 

Before going farther it might be well to review the indications for thoraco- 
plasty. In our minds there are four: First, the closure of the cavities, when 
the predominant lesion is in one side. The term “predominant lesion” is used 
advisedly because all of the patients that have an advanced tuberculosis in one 
jung and relatively nothing in the other lung cannot be considered unilateral 
cases. They may have unilateral tuberculosis as far as one can determine 
either by physical or roentgenologic examinations. Nevertheless, when one 
considers that it is not a unilateral disease, it is difficult to discount the fact 
that a bilateral involvement may exist. This, I think, explains our bad results 
in the first group. Secondly, we believe that some type of thoracoplasty should 


ric. 1 L. T. Admitted to the hospital October, 1933. on account of hemorrhage. 


I ; a 
Had a pneumothorax for three or four months which, on account of adhesions, did not 
control the hemorrhage. Developed pleurisy with effusion. Patient far advanced case 
with cavitation in the left lung. 

Fic. 2.—L. T. Thoracoplasty controlled the hemorrhage. The left lung fields be- 
came clear. Working full time. 


be employed in cases of bilateral apical involvement when the cavities are 
small. In such cases careful determination of the vital capacity should be 
made, and especially when there is much fibrosis, in order that by operation 
the vital capacity may not be reduced to a point incompatible with life. Third, 
we have employed this procedure in cases where the disease was progressing 
and in which other types of collapse therapy have been unsuccesful. We have 
performed this operation upon two such individuals, and although one had 
had a spread in the good lung, the disease became quiescent after his opera- 
tion. Lastly, thoracoplasty may be employed to control hemorrhage. 
Recurring to the second period of our experience, the cases we had during 
that time were almost as bad as those in the first group. It has been called 
the second period because during this time we were taking out all of the first 
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rib, all of the second rib and were performing the operation which Joh 
scribed in 1935. He called it “selective thoracoplasty,” and possibly thi 
good designation, inasmuch as most of the cases we see have apical in\ 
ment and, therefore, the removal of all or of large segments of the upper ribs 
accomplished the desired effect. The name “‘selective” is also applicable be- 
cause we collapsed only so much of the lung as was found necessary to close 
existing cavities. Up to that time, that is two or three years before Johns 
read his paper, all our cases were late ones and total collapse of one side of 
the lung was essential to arrest the disease. We were now getting our cases 
a little earlier, and in many the removal of three, five or seven ribs sufficed 
to collapse the lesion, and we were able to preserve one-fourth or one-fifth of 
that lung for purposes of respiration. 
FG. 1. 


= 


Fig. 1 M. E. Admitted to the hospital, 1935. Sick more than two years. Never 
took effective treatment. Did have pneumothorax which was later withdrawn and oleo 
thorax substituted, with the idea that continued pressure would close the cavity. This 
failed and the oil was withdrawn. 

Fic. 2—M. E. Following thoracoplasty—five ribs resected. Small cavity in the 
vertebral gutter. Tubercle bacilli present, although patient apparently well and working 
In this case the cavity shown in Fig. 1 could probably have easily been closed by the 
Semb type of operation ‘ 


Our results in this group of cases have been relatively good, not so much 
on account of the pulmonary involvement but largely due to the fact that the 


collapse was greater than in the first group. Our good results are, appar- 


ently, due to the fact that we were now taking out larger segments of ribs. | 


can well recall the time when we were satisfied to remove one-half, three- 

fourths or an inch of the first rib and corresponding segments of the second 

and third. During our so-calied second period we took out all of the first 

rib from the lateral process of the first dorsal vertebra around to the sterno- 

clavicular joint, and at this time we were likewise dividing the scaleni muscles 

and also the origin of the upper attachment of the serratus magnus. It was 
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only after the division of these muscles that we were able to take out larger 
segments of ribs. 

The results following thoracoplasty of the patients which are grouped in 
our second period have been relatively satisfactory. There are 33 cases which 
are to be considered, of these 17 have remained well from one to six years. 


Fic. 1.—Mrs. J. Shows two large cavities in the right apex. Infiltration through 
out the right lung field and possibly slightly in the left. 

Fic. 2.—Mrs. J. After pneumothorax. Cavities unchanged. Apex of lung partly 
fixed near the third rib. Base easily compressible. Left lung quiescent. 


Fi 
is / 


~ : 
Fic. 3.—Mrs. J. Following first stage of Semb procedure. Apex of pleura just 


above fourth rib. Cavities half former size Recrudescence in the right base. Left 


lung still clear. 
Fic. 4.—Mrs. J. Complete closure of cavities after removal of eight ribs. The 


right base clear. 
The word “cured” is not used because this cannot be applied to tuberculosis 
any more than it should be applied to the result of the treatment of malignant 
disease. So far these patients are well (carrying on) and living normal lives, 
and while possibly not cured, their disease should be considered arrested. 
Eight additional cases are considered to be quiescent, that is, they are living 
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practically normal lives but occasionally when their sputum is examined tu- 
bercle bacilli are found (these are not found at every examination). In addi- 
tion there are eight that have died. Two died in the hospital, one as a result 
of heat prostration and the other following a secondary operation for the 
closure of a tuberculous empyema. 

In addition to the two cases just mentioned six more are dead, one fol- 
lowing an operation for kidney stone. As has been previously stated, most 
of the cases that come to surgery have bilateral involvement, the other five 
died due either to a spread into the other lung or to recrudescence of the 
disease in the other originally affected lung. 

One of the great advances in the surgical treatment of tuberculosis was 
presented, in 1935, by Carl Semb,' in his operation of “Thoracoplasty with 
Extra Fascial Apicolysis.”” For 12 or 15 years thoracoplasty with other forms 
of compression therapy had been widely employed in the treatment of pul- 
monary tuberculosis. This operation, posterior thoracoplasty, was introduced 
by Sauerbruch and Wilms and was popularized in this country following the 
publication of “The Surgery of Pulmonary Tuberculosis,” by John Alexander. 
The old operation; namely, that which was considered in our first period, 
consisted in the removal of greater or lesser, and usually lesser, segments of 
the rib subperiosteally through a posterior approach. We soon learned that 
the removal of the small segments of the rib did not produce adequate col- 
lapse and obliteration of existing cavities. This can be appreciated when one 
considers the fact that following the removal of such segments, there was still 
enough rib left to hold up the parietal pleura and prevent the collapse of 
cavities if intrapleural adhesions between the lung and the parietal pleura 
existed. Following the introduction of newer surgical methods, greater 
lengths of ribs, as a matter of fact the entire first, second and third rib with 
large portions of the other ribs were removed. This has been adequately 
described by Carter, Johns and others. Nevertheless, following such exten- 
sive operations apical cavities often were not closed. If one considers the 
anatomy of the chest and realizes that the bodies of the vertebrae project into 
the chest cavity and the transverse processes of the vertebrae and the attached 
ribs come out rather far, it can be easily understood that even though the rib 
was removed back to the transverse process there is still a part of the lung 
in the vertebral gutter which is not compressed. Following the removal of 
the ribs the collapsed side fell downward and inward and round cavities 
became oval, the smaller ones usually obliterated. 

The obliteration of tuberculous cavities within the lung is obtained, when 
pneumothorax is employed by the actual pressure of air and in these cases, 
as a rule, no adhesions can exist about the region of the cavity because such 
adhesions will hold the lung up towards the chest wall and prevent its col- 
lapse. The best results are obtained where no adhesions exist and where 


following the introduction of air the entire lung collapses. The collapse o! 

the lung is not only from the lateral wall of the chest toward the mediastinum 

but from the apex downward. It is rare, indeed, that sufficient air is intro- 
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duced into the pleural space to cause positive pressure. Only a sufficient 
amount of air is introduced in artificial pneumothorax to bring the negative 


pressure, normally existent in the interpleural space, to zero. Following the 


introduction of this amount of air in those cases where there are no adhe- 
sions, the normal elasticity of the lung causes its contraction from every direc- 
tion and hence the cavity is obliterated. 

Carb Semb,' of Sweden, realized that this elasticity of the lung was a big 
factor in the obliteration of tuberculous cavities. His experience with other 
types of operations had been the same as ours and being dissatisfied with the 
results obtained he devised a new method of thoracoplasty. In brief, his 
procedure is as follows: the usual method of subperiosteal removal of the ribs 
is employed and in his first stage of the procedure the first, second and third 
ribs are removed. He disarticulates the ribs from the transverse processes 
of the vertebrae and removes the ribs much closer to the vertebral body. 
Part of the transverse process may be removed at the same time. The apex 
of the pleura is held upward by adhesions and fascial bands connecting it 
with the great vessels and nerves which traverse the subclavicular space. 
These bands are divided. Furthermore, the scaleni muscles, having their in- 
sertion into the periosteum of the first and second ribs, are likewise divided. 
Following these two steps the apex of the pleural together with the endo- 
thoracic fascia are pushed downward. There may be other small fascial bands 
fixing the endothoracic fascia to the upper part of the posterior mediastinum. 
These bands are divided between ligatures because not infrequently small 
blood vessels accompany them. If sufficient collapse is not obtained by this 
procedure alone the intercostal vessels and nerves are doubly ligated poste- 
riorly and divided along with the periosteum of the rib allowing further col- 
lapse to take place. As the operation is continued the endothoracic fascia 
together with the pleural beneath it is brought downward by blunt dissection. 
In a recent case a roentgenogram following the first step of the operation 
showed the apex of the lung and pleural space to be at the level of the fourth 
rib. The rationale of this procedure is easily understood; namely, we have 
not only compressed our cavity from the side but also from the top and we 
have permitted the normal elasticity of the lung to exert its force causing 
contraction of the lung from each side and hence closure of the cavity. 

Semb’s results following this type of operation are so much better than 
any previously obtained that there is no question of the fact that his method 
will be adopted by all surgeons interested in thoracic diseases, especially pul- 
monary tuberculosis. As a matter of fact, in the larger clinics this method 
is already in vogue. Due to the fact that our own tuberculosis hospital has 
been in the process of rebuilding for a year, necessarily, the number of 
patients that we could treat has been relatively small. The conclusion reached 
after a study of those upon whom we have operated by this procedure forces 
us to also decide that this is the best method of thoracoplasty so far employed. 

Why we did not appreciate this fact some years ago is probably entirely 
our own fault. We had employed plombage in the treatment of quite a few 
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apical cavities. In every case we had opened the thorax through an anterior 
approach, had stripped down the endothoracic fascia relatively easily and filled 
the resulting space with a paraffin-bismuth mixture. This procedure brought 
down the pleura and endothoracic fascia and allowed the normal elasticity of 
the lung to close the cavity. I think we could have dispensed with the paraf- 
fin, etc. Furthermore, | am convinced that in a number of thoracoplasties 
good results were due to a similar procedure performed through a posterior 
approach. In other words, that we did bring down the endothoracic fascia 
and pleura as we now do but did not realize what we had actually done, and, 
therefore, could not understand why we got results in certain cases and not 
in others. The cases in which we did not get results were those that did 
not strip easily, and possibly we did not even try to push the apex of the 
lung down. It remained for Semb to realize what was being accomplished 
and so develop the method now used in thoracoplasties in most clinics. 

In our experience this operation is not applicable to every patient. We 
have seen a number where the adhesions between the endothoracic fascia and 
the great vessels which cross the apex of the pleura are so dense that it is 
impossible to bring the lung apex downward. While it is true that this per- 
centage is not great, nevertheless it occurs sufficiently often that this method 
is not universally applicable. In such cases we believe that the first and 
second ribs should be disarticulated from the transverse processes and taken 
out practically in their entirety and that as much of the transverse processes 
be removed as is feasible. Furthermore, long segments of the third and fourth 
ribs should be removed so that the necessity of an anterolateral rib resection 
may be eliminated. 

SumMMARY.—The procedure as advocated by Semb is an adequate means 
of obtaining apical collapse, and is based on physiologic grounds. Further- 
more, this method must be combined with the removal of a sufficient length 
of rib to effect complete closure of the cavity. We can see no reason why 
such a procedure could not be applied to bilateral apical cavities as long as 


only the first and second and one-half of the third ribs need be removed. 


REFERENCE 
2 Semb, Carl: Thoracoplasty with Extra Fascial Apicolysis. Acta Chir. Scandinav., 76, 
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LUNG ABSCESS 


AN ANALYSIS OF THE CAUSES OF DEATH IN ONE HUNDRED CONSECUTIVE 
FATAL CASES 
James Davipson Rives, B.S., M.D., Ropert CaruistE Masor, B.A., M.D. 
AND 
SaMUEL ANDREW Romano, B.S. M.D. 
New Or .eEans, La. 


FROM THE DEPARTMENT OF SURGERY OF THE SCHOOL OF MEDICINE OF LOUISIANA STATE UNIVERSITY, AND FROM 


CHARITY HOSPITAL OF LOUISIANA AND TOURO INFIRMARY IN NEW ORLEANS, LA. 

THE mortality of lung abscess has not diminished appreciably in the last 
20 years, in spite of marked improvement in the technic of its treatment and 
an even more marked improvement in our knowledge of its etiology. Allen 
and Blackman’s* collected statistics show a mortality of 34.3 per cent in 2,114 
cases, and the actual situation is probably worse than those figures indicate, 
for they were collected from the best medical centers in the country. Numerous 
writers have compared results on the basis of the therapeutic methods employed, 
and several individual authors have shown remarkably low death rates for 
their favorite procedures. But these reports do not compare parallel series of 
cases, and they therefore leave much to be desired in explaining the causes 
of failure. 

To supply that deficiency we have undertaken an analysis of the causes of 
death in 100 consecutive fatal cases of nontuberculous lung abscess, exclusive 
of any due to tumors, foreign bodies or bronchiectasis. These cases were 
collected from the records of Charity Hospital, New Orleans, La., in the 
period from 1929 to 1936, inclusive, and from the Touro Infirmary in the 
period from 1926 to 1936, inclusive. The Touro cases have previously been 
reported by us.***. In order to bring out certain facts that seemed important, 
it was necessary to review, less completely, the 139 cases which occurred in 
these two institutions in the time covered by our study. The Touro group of 
60 cases has been completely followed-up, but in the Charity Hospital group 
of 179 cases follow-up was for various reasons impractical and only the 
hospital mortality is presented. 

Age Incidence—Table I shows the frequency by decades in the entire 


group of 239 cases. It will be noted that the mortality is higher before ten and 


alter 40 years of age. 

Sex Distribution—The sex frequency of 174 males and 65 females corre- 
sponds very well with that usually reported. 

Race Distribution —The 60 patients from Touro Infirmary were all white. 
Oi the 179 at Charity Hospital, 111 were white and 68 colored, a somewhat 
higher incidence in the white race than would be expected, since the white and 
Negro admissions at that institution are approximately equal. It is interesting 
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to note that the hospital mortality in the colored race was 50 per cent, as com- 
pared with 37 per cent in the white race, though studies of other conditions 
from this institution might have led us to anticipate such findings. 


TABLE I 
MORTALITY BY DECADES IN 239 CASES OF LUNG ABSCESS 
Decade No. of Cases Mortality Percentage 
MOP EO GER. cooks ks 23 12 deaths 52 
RRO ER, «5 ob sos) 2 26 


Under 30 yrs 25 

Ne: ‘ . 43 

Under 50 yrs 

Under 60 yrs 5 56 
oI 
00 


Mortclity—The known mortality in this series is 42 per cent. This is 
higher than the collected mortality of Allen and Blackman,” 34.3 per cent, and 
would undoubtedly be still higher if all cases had been followed to their con- 
clusion. We feel, however, that it represents, quite accurately, a cross section 
of results in the country as a whole. 

Comparison of Medical and Surgical Treatment.—One hundred ninety-six 
of these cases were treated conservatively with a mortality of 44 per cent, and 
43 were treated surgically with a mortality of 33 per cent. The superficial 
comparison, however, is very misleading. As we shall point out later, several 
other factors seem to have influenced results far more than has the type of 
treatment. 

TABLE II 
MORTALITY IN RELATION TO ETIOLOGY 
Etiologic Factors No. of Cases Mortality Percentage 

After operations on mouth, 

nose and throat ‘ 9 deaths 21 
After other operations... 14 9 64 
Due to septic emboli.... 7 100 
Due to other causes..... 175 7: 43 
Totals 239 100 41.6 


Etiology—tTable II shows the mortality according to etiology. It should 
be said that the group listed as due to “other causes’ includes all the cases 
which followed pneumonia and influenza, as well as those cases for which no 
cause could be assigned. Such a classification is perhaps open to criticism, but 
we adopted it because of the obvious impossibility of determining the character 
of the preceding illness, which might have been pneumonia or influenza but 
which might as reasonably have been primarily the same process as resulted in 


the abscess. 

The low incidence of postoperative abscesses in this group is noteworthy. 
Other statistics show that such abscesses usually account for 40 to 50 per cent 
of all cases, and that 60 per cent of this group follows operations on the nose, 


754 





yuld 
ases 
1 no 

but 
cter 

but 
d in 


thy. 
cent 


10Se, 


Volume 107 LUNG ABSCESS 


Number 5 


mouth and throat. Perhaps the high mortality in our series is due, at least 
partially, to the small number of such relatively mild cases. At any rate, the 


high death rate in the second and third groups suggests that abscesses due to 
infarcts are far more dangerous than any other type. 


TABLE III 
MORTALITY ACCORDING TO EXTENT OF LUNG INVOLVEMENT 
Degree of Involvement No. of Cases Mortality Percentage 
Single abscesses ' 45 deaths 28.5 
Multiple abscesses in single lobe 16 57. 
Abscesses in multiple lobes of one lung... . IO 45.5 
PRBMOT GL ICONS 5 5.555 55 5G. ive cia wleies ss 29 93.5 

Extent of Lung Involvement.—Table III shows the important influence 
exerted on the mortality by the extent of lung involvement. No other factor 
exerts a comparable influence on the death rate, and its influence becomes even 
more striking when we consider the frequency of the spread of the pneumonitis 
to the opposite side without abscess formation, as happened in 15 of the fatal 
cases in this series. Any comparison of results which does not take this factor 
into consideration will give misleading conclusions. A group of single abscesses 
such as Neuhof reports, or a group of “localized” abscesses such as Cutler and 
Gross® report, cannot properly be compared with this series, or with that of 
Bird,* which shows a similar variation in the extent of the lesion. 

Table III also demonstrates another fact to which we shall return re- 
peatedly, the very serious consequences of the spread of pneumonitis beyond 
the circumscribed area of the abscess. In some instances, no doubt, the lesion 
is widespread from the beginning, but in the majority of cases this is not true 
and its extent is probably due to the spread of the pneumonitis. 

Analysis of the Causes of Death—When we turned our attention particu- 
larly to the causes of death in this group, we had expected that three factors 
would be of paramount importance: The duration of the disease before treat- 
ment; the extent and severity of the infection; and the methods of treatment 
employed. Actually the results of our analysis were rather at variance with 
our preconceived notions. 

TABLE IV 
DURATION OF ILLNESS BEFORE TREATMENT IN 88 FATAL CASES 
Duration No. of Cases Percentage 
Under 1 month 50 
AA ARIS 69d 0 wei win's! oo sae bee 0S 13 
RNS Ai 5 hss 00 od wee 8 Cae Oe 8 9 


I Nn osk ks ae. 6 Sinle,o 0 500i Widens. ave 9 10 
RP MO EIDE i Sn, sw ose Rveeioiaena. siece 8 9 


Duration Before Treatment.—It seems to be almost universally agreed that 
prolonged neglect before treatment is instituted is a major cause of death in 
lung abscess. Table IV shows that in this series, at least, exactly the opposite 
situation exists. 
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It will be noted that in the 88 fatal cases in which the duration of illness 
could be accurately determined, the infection was of more than one month's 
duration in only 43 per cent, and of more than three months’ duration in only 
19 per cent; only g per cent of the cases could be considered very old or 
chronic abscesses. It might be suggested that such a high mortality for early 
cases must be the result of very unwise management. The reply to that sug- 
gestion is that 37 of these 88 cases (Table V) were in such bad condition 
that we have classified them as hopeless, and that in this group only 27 per 
cent of the cases were of more than one month’s duration, only 13.5 per cent 
of more than three months’ duration, and only 8 per cent old cases. The 
obvious conclusion is that if one wishes to avoid a high mortality in lung 
abscess, one should avoid treating early, severe infections. 

TABLE V 

DURATION OF ILLNESS BEFORE TREATMENT IN 37 HOPELESS CASES 

Duration No. of Cases Percentage 
Under 1 month... 27 73.0 
I to 2 mos.. ; 5 
2 to 3 mos.. ‘ oO 
3 to6 mos.. ° 5.5 
Over 6 mos ences i 8.0 

Pathology.—Regardless of etiology, bacteriology or duration, the pathology 
of these lung abscesses, as revealed by 59 autopsy protocols and supplemented 
by roentgenologic and operative findings, was strikingly consistent. It was a 
destructive pneumonitis with cavity formation. The area of consolidation 
always exceeded the extent of the cavity during the acute stage and usually 
until the cavity had disappeared. As a rule, more than one cavity was found 
at autopsy, whether or not the multiple character of the pathology had been 
recognized antemortem, and many of the abscesses were deeply situated in the 
lungs. The clinical course of the illness paralleled the extent of the pneumonitis 
rather than the size or character of the abscess. 

The histologic changes revealed by postmortem were those of acute and 
chronic inflammation with varying degrees of necrosis. In old abscesses 
fibrosis was usually apparent but seldom extensive. Furthermore, the wall 
of the abscess, which grossly was frequently described as fibrous, was usually 
found on histologic study to be made up chiefly of fibrin and necrotic tissue. 
Bronchiectasis, contrary to the common belief, was seldom noted at autopsy 
in old chronic cases, and this finding was supported by numerous broncho- 
graphies. For these reasons, we conclude that very old abscesses may heal in 
many cases with minimal lung damage, and this conclusion has been verified 
by our roentgenologic observation of cured cases. 

It is scarcely necessary to add that in addition to the lung involvement 


already described and the complications to be enumerated later, all the autopsied 


cases exhibited the toxic changes in the liver and kidneys which are usually 
associated with severe acute infections. 
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One group of cases worthy of special mention consisted of nine children all 


under five years of age who were admitted with a diagnosis of bilateral 


pneumonia and died with the same diagnosis, all but one within three weeks of 


the onset of symptoms. At autopsy all were found to have what might be 
called carbuncle of both lungs, really multiple miliary abscesses throughout 
both lungs with extensive areas of consolidation. 

Bacteriology.—Bacteriologic examinations were not sufficiently complete 
to warrant positive conclusions. Spirilla and fusiform bacilli were frequently 
found, but the failure of arsenicals in therapy leads us to agree with those who 
suggest that they are often contaminators or secondary invaders rather than 
causative agents. Anaerobic cultures were rarely made. 

Pathologic Causes of Death—Most of these patients died of a spreading 
pneumonitis, which usually, we suspect, was due to spill from the abscess into 
uninvolved areas. By far the most important complication was empyema, 
usually a pyopneumothorax, which occurred in 17 of the 77 cases with infec- 
tion limited to the lungs and pleura, as well as in some four other complicated 
cases. Complications beyond the pleural cavity, as Table VI shows, were 
present in only 23 of the 100 cases. 


TABLE VI 
PATHOLOGIC CAUSES OF DEATH IN I00 FATAL CASES 
Causes of Death No. of Cases 

Pulmonary involvement only 
Pulmonary and pleural involvement 
Extrapleural complications 

Pericarditis. ... 

Brain abscess 

Pyemia...... 

Drowning..... 

Hemorrhage. 

Pleural shock 

Massive atelectasis 

Concurrent disease 

Undetermined... . 


It is significant that even in this group of 23 cases, the spreading pneu- 
monitis seems to have been the chief cause of death in 12 cases, leaving only 
11 cases in the whole series in which extrapleural complications were the chief 
cause of death. These complications include purulent pericarditis, brain 
abscess, gross hemorrhage and pyemia. 

Therapeutic Causes of Death—lIt is obvious that in any case the type of 
therapy employed must be determined chiefly by the severity, extent and loca- 
tion of the lesion. For example, surgery is clearly impossible when all lobes 
of both lungs are involved, just as it is impractical in abscesses deeply situated 
ind comparatively inaccessible to surgical approach. Our conclusions as to 
therapy are, of course, purely matters of personal opinion, but we think that 
they are essentially fair and accurate. In order to arrive at them we have 
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carefully reviewed each individual record and on the basis of our joint study 
have attempted to determine whether or not treatment was at fault, and if it 
were at fault, in what respect. 

Frankly Hopeless Cases.—F¥orty-six cases are classified as having been 
beyond hope of successful treatment on admission. This group includes all 
patients who were admitted moribund or who followed such a rapid downhill 
course that nothing more than supportive treatment was practicable. It is a 
very large group, it is true, but the cases included in it undoubtedly belong 
there. In 32 cases there was a bilateral spreading pneumonitis, complicated 
in four instances by empyema, in six by organic diseases such as diabetes or 
advanced cardiac disease, and in two by pyemia, in which the lung condition 
seemed merely an incident. In 14 cases the lung involvement was unilateral, 
but there were also present such complications as pyemia, brain abscess and 
empyema. It should be noted that 45 of these 46 hopeless cases were treated 
by conservative measures and account for the comparatively high mortality in 
the medical group to which we have already called attention. 

Cases Not Hopeless—Medical——Of the 53 cases not considered hopeless, 
40 were treated conservatively, but only eight of these, in our opinion, received 
adequate treatment. Several outstanding deficiencies were noted, more than 
one of which was operative in many instances, but in only 13 cases do we feel 
that surgery was definitely indicated, and even in some of these we feel that it 
might have been avoided by more thorough medical management. The most 
important deficiencies in medical management may be listed as: 

(1) The almost universal neglect of transfusion. 

(2) The almost equally frequent neglect of bronchoscopy. 

(3) Delay in the institution of proper therapeutic measures. 

(4) Failure to carry through to its conclusion treatment which was appar- 
ently producing successful results. 

(5) The ill-advised use of the aspirating needle or pneumothorax. Such 
methods resulted in empyema in seven cases, two of which ended in the surgical 
group. 

(6) Poorly planned or carelessly executed postural drainage. 

Cases Not Hopeless—Surgical.—Thirteen patients not considered hope- 


. \ o ° 
lessly ill were treated surgically. In five of these, two of whom had only a 
thoracotomy for empyema caused by the use of the aspirating needle, death 


seemed to have occurred because surgery was delayed. In four other cases the 
use of extrapleural compression in incompletely drained abscesses resulted in 
spillage to uninvolved areas and a consequent spreading pneumonitis. Other 
causes of death included a spreading pneumonitis after surgical drainage, post- 
operative empyema, and repeated postoperative hemorrhage, for which, for 
some reason, transfusion was not employed. 

Certain facts difficult to reduce to figures have been apparent from our 
study of these records: 

(1) Since some degree of anemia, to be explained by the almost constant 
presence of blood-tinged sputum, was noted in most of these cases, it would 
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seem that repeated transfusions should be routine in the treatment of lung 
abscess, not only to correct the anemia but for their supportive effect. 

(2) If an acute spreading pneumonitis is present, supportive treatment 
alone is practical. Surgery, bronchoscopy, or even postural drainage is likely 
to cause spillage and aggravate the pulmonary condition, and cardiac failure is 
another possible consequence. 

(3) Whether or not Spirilla were found in the sputum, the records show 
no real evidence of specific benefit following the use of neosalvarsan and 
bismuth. They were used almost routinely, but their effectiveness, if it was 
evident at all, seemed entirely incidental to other methods of treatment being 
employed simultaneously. 

(4) Postural drainage must be carefully planned and even more carefully 
supervised to be effective. Sudden evacuation of an abscess is likely to spread 
the infection into uninvolved areas, and was responsible in this series for three 
deaths from drowning. The drainage, therefore, should be as nearly constant 
as possible. 

(5) Bronchoscopy is an exceedingly valuable diagnostic and therapeutic 
procedure. It determines the cause and location of the abscess, and it aids in 


opening and keeping open the bronchial passages. On the other hand, it can- 


not be used with safety more than two or three times a week, and no abscess 
can be cured by this method of treatment alone, though it is an auxiliary 
procedure which should be used in conjunction with other methods when 
postural drainage is not effective or when the diagnosis is doubtful. 

(6) The instillation of lipiodol into the lung was employed many times in 
this group of cases for both diagnostic and therapeutic purposes. On only one 
occasion did subsequent radiography show the opaque substance in the abscess 
cavity. This suggests to us that while the procedure is probably of no thera- 
peutic value, it may be useful in differentiating true from bronchiectatic 
abscesses. 

(7) Aspiration of a lung abscess is a useless and dangerous procedure, 
which is indefensible from any standpoint. 

(8) Although artificial pneumothorax was attempted in a number of cases, 
there is no evidence that it was of value in any, and quite definite evidence of 
its dangers ; in four cases a fatal empyema developed after it was used. Further- 
more, in no single instance was the involved portion of the lung fully collapsed, 
although in many instances the uninvolved portion was. It is true that some 
centrally located abscesses may respond to pneumothorax, but we personally 
believe that the method is dangerous out of all proportion to its usefulness. 
As King and Lord** have remarked, there is no parallel between the treatment 
of tuberculous cavities, in which the purpose of therapy is to secure rest, and 
lung abscesses, in which the purpose of therapy is drainage. 

(9) Phrenic nerve paralysis was infrequently used, and never with impres- 
sive results. 

(10) We do not believe, from our analysis of these cases, that there is any 
hasis for the statement so frequently made by surgeons, that if all lung abscesses 
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were treated surgically, the mortality of the disease would be lower. Un 
they qualify their statement, and limit it to single abscesses after the acute stag 
is past, we believe that they are badly mistaken. In this series, for instanice, 
many patients had such widespread disease that multiple operations would have 
been necessary. Other patients had such deeply situated abscesses that for al! 
practical purposes they were inaccessible. Every time surgical drainage was 
used it was followed by a spread of the pneumonitis, and sometimes new cavities 
appeared which in acute cases might be sufficient to cause death. Finally, 
deep-seated abscesses, when opened externally, never drained satisfactorily. 
It is only fair to say, on the other hand, that in five cases surgical drainage 
seems to have been established too late, and that in 13 cases treated conserva- 
tively surgical drainage seemed indicated and_was not done. 

(11) In at least 13 cases in the entire series, nine of which terminated 
fatally, spontaneous pyopneumothorax occurred. These abscesses must have 
been superficial and should have been drained surgically before empyema 
occurred. 

CONCLUSIONS 

Three more or less controllable factors contributed, in an important degree, 
to the mortality in this series. They are, in the reverse order of their impor- 
tance, anemia, empyema, and spreading pneumonitis. Anemia may be readily 
controlled by transfusion and by adequate supportive treatment. EEmpyema 
may be avoided in most instances if surgical treatment is instituted early in 
superficial lesions and if needling of the chest is entirely abandoned. Spreading 
pneumonitis, the chief cause of death, may be minimized if we avoid attempts 
to drain the abscess cavity during the acute stage; if we avoid compression 
therapy, especially when the cavity is incompletely drained; if we avoid all 
measures such as intermittent postural drainage likely to cause severe 
paroxysms of coughing while the cavity is full; and if we avoid surgical 
drainage in the acute stage and at any time at all in deep seated abscesses. 

Approximately half of the deaths in this series were probably not prevent- 
able by any method of treatment at present available, but we may fairly say 
that in many of the remaining fatal cases the fatality might have been avoided 


. \ . . . . . - 
by adequate supportive treatment combined with the judicious use of common- 


place methods of bronchial or external surgical drainage. Certain courses 0! 
action, however, should positively not be employed. Thus, prolonged inade- 
quate treatment invites extrapleural complications. Prolonged conservative 
treatment of superficial abscesses invites empyema, as does also needling of the 
chest. Premature efforts to drain the abscess by either radical or conservative 
measures, compression therapy employed on incompletely drained cavities, 
surgical drainage of deeply seated abscesses, and purely intermittent postural 
drainage all invite the deadly spreading pneumonitis which was the cause of 
death in four-fifths of our fatal cases. 

The best results will be attained by an orderly plan of treatment which 
utilizes supportive measures, bronchial drainage and surgical drainage accord- 
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bane - LUNG ABSCESS 
ing to their proper indications, and as they are suited to the individual case, 
and which is continued until the abscess has completely disappeared. 
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DISCUSSION OF THE PAPERS OF DOCTORS FRANK, WILLIS AND RIVES 


Dr. James M. Maso®X (Birmingham, Ala.).—Doctor Willis and I have 
been in friendly disagreement for some time concerning the methods ot 
procedure in the treatment of empyema in children, and he kindly sent me 
his paper to read previous to this meeting. I have on other occasions paid 
tribute to his skill as a general surgeon, and referred to the fact that his 
mortality rate on a large series of gunshot wounds of the abdomen is the 
lowest on record. The same may be said of his present paper. He has shown 
the lowest mortality rate yet recorded in the “punch” operation for empyema 
in children ; 104 cases with a mortality rate of 4.8 per cent. This is a remark- 
able accomplishment. 

Of the greatest interest is the progressive reduction in the mortality of 
empyema in children which has been recorded in the past few years. [ at- 
tribute this to the more careful study of the disease, to the publications of 
large series of cases, and to discussion of different points which affect mor- 
bidity and mortality. A low death rate demands the personal interest and 
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Number o 

continuous care of the intelligent surgeon who follows his cases to full recov- 
ery. The series presented by Doctor Willis received this personal care. Col- 
lected series from different hospitals treated by numerous surgeons may be 
expected to show a somewhat higher mortality. Morbidity, likewise, is influ- 
enced by the same factors. I am not alone in the belief, however, that mor- 
bidity and mortality may be considerably influenced by the efficacy of the 
method of drainage which is employed. 

While chronic empyema frequently occurs in adults, it is practically non- 
existent in children, so I think that we may exclude all references to it in 
this discussion. In properly executed rib resections osteomyelitis is rarely en- 
countered. I have never seen a case in a child. 

Several references are made to the too early open operation, notably in 
the author’s quotations from Fitzgerald, in which all the unfortunate sequelae 
mentioned may take place “if operation is employed too early in the course of 
acute, total empyema”; and again, in the author’s own words, “a rib resection, 
certainly in the synpneumonic stage is, in my opinion, dangerous surgery and 
often the cause of fatality.” Nothing has been more definitely established in 
thoracic surgery than that no open operation should be performed in the 
synpneumonic stage of empyema, and such operations are not now practiced. 

One of the important objections which has been raised to the “punch” 
operation is that, through accident or otherwise, the pleural cavity may not 
remain closed, thereby covering an early closure into an early open operation 
with disastrous results. This was put forward by the Empyema Commission 
of the United States Army as one of the reasons why this method of treat- 
ment was not adopted for Army hospitals during the World War. 

The author admits that those in charge of the after-treatment of cases 
treated by the “punch” operation must be thoroughly trained in all the 
maneuvers necessary to get rid of fibrinous flakes, through small tubes, and 
that there is no question but that it is more difficult to treat these patients by 
this method than by placing a large tube in the chest through an opening 
made by resecting a rib. He claims, however, that lowered mortality, free- 
dom from postural changes, unsightly scar, and pus-soaked dressings, should 
compensate these patients and the surgeon. 

In defense of rib resection, I shall plead guilty to only one of these charges ; 
namely, the production of a scar. Surgeons must leave their trade mark, even 
though it be unsightly at times. In rib resection, with free and complete 
evacuation of the empyema cavity, pus-soaked dressings are conspicuous by 
their absence after the first three or four days. In any event, the dressings 
can be changed so simply and so quickly that there is no material loss of time 
in making the change as often as the amount of drainage may demand it, and 
it can be done by anyone with ordinary training in surgical dressings. It does 
not require the specially trained or skilled personnel to go through the tedious 
and careful manipulations necessary, unstop plugged tubes and irrigate cavities 
which have been ineffectually drained through tubes of small caliber. 

In 1935, at the meeting of the American Medical Association, I presented 
a series of 103 cases of empyema in children, from the Hillman Hospital and 
from the Children’s Hospital, which had been treated by myself and other 
members of the staffs. The mortality rate was 7.76 per cent. A few years 
ago, Dr. James Bodley, of Memphis, reported in the Southern Surgeon a series 
of 100 consecutive cases of empyema in children treated by repeated aspira- 
tion followed by rib resection, with only one death. 

Of the 103 cases reported in my paper, above referred to, 40 were under 
my personal care and were operated upon and followed to complete recovery 
by me. In this group there was only one death, a mortality rate of 2.5 per 
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cent. Since that report I have operated upon 21 additional cases without a 
fatality ; a mortality rate of 1.64 per cent for 61 cases. 

In our series, the empyema cavity was completely obliterated in an average 
of 32 days; in the author's series obliteration required 52.5 days. 

From these statistics, both of morbidity and mortality, the odds seems 
definitely to favor rib resection and free drainage. 

The paper of Doctor Rives on lung abscess is very interesting. Patients 
who suffer from this disease are extremely ill and show the effects of the 
violent sepsis which is usually present before drainage of the abscess has been 
accomplished. 

Drainage may be established in several ways. Rupture into a large 
bronchus with expectoration of the pus results in some spontaneous recov- 
eries. This process is much assisted by postural drainage. Aspiration through 
the bronchoscope has resulted in many cures. External drainage in one or 
two stages has often to be resorted to. 

It is interesting to observe the development and recession of a lung 
abscess as revealed by roentgenograms. In five patients who have recently 
been treated in our clinic, these abscesses were complications of the following 
conditions : Gunshot wound of the chest, 1 ; tonsillectomy, 1; abdominal opera- 
tions, 2; acute respiratory infection, I. 

One patient refused operation and has been lost sight of. Two recovered 
spontaneously after free expectoration assisted by postural drainage. One 
recovered after a two-stage operation for external drainage. In one case, 
after bronchoscopic aspiration had failed to relieve, the abscess ruptured into 
the pleural cavity, converting the case into one of pyopneumothorax. This 
was relieved by rib resection and tube drainage of the empyema cavity. 


Dr. ALBert O. SINGLETON (Galveston, Texas).—Doctor Frank spoke of 
the advantage, at times, of removing the angle of the scapula rather than 
sacrificing more ribs. I think Doctor Holman of San Francisco has published 
a paper on this procedure. We have found that a tremendous amount of 
collapse will occur in the upper portion of the lung if the angle is removed. 
The weight of the scapula with the mass of muscles attached to it swings 
down with excellent effect. So long as the angle is present and resting upon 
the underlying ribs it prevents a satisfactory collapse. 

I am particularly interested in empyema drainage. At one of our meetings 
some ten years ago, Doctor Mason and I read papers upon this subject. He 
seems to be very insistent about rib resection, even though I thought I had 
convinced him at that time that it is not the thing to do. As has frequently 
been said, “good surgery depends upon attention to details,” and if one has a 
good procedure and is satisfied with it, it is probably a mistake for him to 
change. About 15 years ago we discarded rib resection and started using a 
metal tube between the ribs, and think it has advantages over the rib resection. 


TABLE | 
Mortality 

Age Group Recovered Died Total Percentage 
Under 5 yrs. of age Picts : 2 25 8 
<£0 90 916, OC AVE. 0c. ies. : I 53 2 
(Children under 20 yrs. of age). . : a oa 
20 to 40 yrs. of age naked 2 44 
Over 40 yrs. of age 
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If adequate drainage is secured I see no reason to remove the rib. We select 
the space just below the angle of the scapula. The tube is passed between the 
ribs, the trocar removed and the cannula which remains in place is connected 
by a rubber tube to a bottle of water. We obtain a closed drainage which lasts 
for about two weeks. The metal tube is then removed and a rubber tube 
substituted for it. We believe irrigation is contraindicated. We have treated 
with this tube, and without rib resection, 150 consecutive cases (Table I). 
Two of these (adults) became chronic, necessitating secondary operation with 
decortication of the lung before they healed. 

A high mortality comes not from the empyema in a majority of these 
cases but from some associated disease. Five of these deaths were cases with 
cardiac disease. I think the empyema problem is quite well understood gener- 
ally now and the results are good. The selection of the proper time for 
drainage is of great importance. 


Dr. M. J. Henry (Louisville, Ky.).**Certdinly Doctor Willis is to be 
congratulated upon his low mortality. Recently I reviewed some of the 
literature on empyema and find that the majority of men reporting their 
cases had a mortality around 10 per cent. In a recent study of the histories 
of the last 70 cases of empyema in our files, most of which were operated 
upon by Dr. Irvin Abell, Sr., and a few by myself, I found that there were 
seven deaths, a mortality of 10 per cent. There was one death of a child, 
age 4, who also had pulmonary abscesses. Another child had a severe intes- 
tinal infection and death was due to that condition. One had a low-grade 
Streptococcic infection, another a lobar pneumonia, and there was one child, 
age two months, who had pneumonia on the opposite side. 

It seems to me that in advocating any method of treating empyema 
surgically, one should consider not only the mortality but also the ability of 
the average surgeon to carry out the proposed plan. Since the average surgeon 
can take care of the case that is treated by rib resection, I think it should be 
his choice. If one looks upon empyema not as an emergency procedure, and 
if he avoids performing an open operation on those who have seropurulent 
exudate, or pulmonary disease in the opposite side, his results should equal 
the mortality rate, presented today, and in addition the open operation would 
require no special training to carry it out. 


Dr. Josepu E. J. Kina (New York, N. Y.).—In 1918, and part of 1919, 
I was associated with Drs. Frederic Kammerer and Alexis Moschcowitz at 
the Army General Hospital No. 12, at Biltmore, N. C. The patients in this 
hospital for the most part had empyema, mostly chronic cases, but there were 


a few cases of acute empyema. 
In the cases of chronic empyema there were many which failed to heal. 
In some the tubes had been lost in the cavity, gauze drains in the cavity, the 
necrotic end of the rib had been pushed off by drainage tubes and fallen into 
the cavity, the incision had been placed too low so that a long sinus formed 
with the elevation of the diaphragm, bronchial fistulae, etc. No children were 
included among these cases. They were soldiers, therefore young adults, and 
most of them were quite emaciated. Some of the patients had only a per- 
sistent sinus due, for the most part, to a bony ring having formed around the 
drainage tract site between the ends of the resected rib, only a short piece of 
rib having been removed. In a number of these patients this bony ring was 
attached to the rib and below, so that three ribs were fused and required 
resection of all three ribs in order to permit the sinus to heal. 
was also observed that the bony ring had formed around the drainage 
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sinus in cases in which an intercostal drain had been inserted without resec- 
tion of rib. In other cases in which a cavity persisted, the shape of the cavity 
was demonstrated roentgenologically after injection of thorium nitrate. These 
cavities usually had one of three shapes. One was the long feather-shaped 
cavity which ran posteriorly alongside the vertebral column anterior to the 
costovertebral angles. Another was the shape of a palmetto fan, flattened 
from before backward on the posterior external surface of the lung, with the 
sinus extending downward over and posterior to the diaphragm. The third 
form was somewhat irregular and extended anteriorly from the sinus. 

In order to obliterate these cavities we had to resort to resection of several 
ribs overlying the cavity, and sometimes decortication of the lung. It is 
remarkable how well these patients, upon whom a rather extensive thoraco- 
plasty had been performed, did, when the operation followed prolonged 
dakinization of the cavity, as compared with the results obtained by the older 
Schode and Eslander operations in the presence of gross infection. 

In order to prevent this prolonged chronicity in cases of empyema it was 
the consensus of opinion of the men who worked in this empyema hospital 
that the best operation for empyema in cases of acute empyema in adults was 
rib resection with removal of a goodly portion of rib, three inches or so. It 
was also deemed advisable that the incision should not be made too low 
posteriorly in order to prevent formation of a long sinus. 

This conclusion was reached after observation had been made on patients 
operated upon by both methods, resection of rib, and intercostal drainage. 
I, therefore, agree heartily with what Doctor Mason has said. 


Dr. Deryt Hart (Durham, N. C.).—It seems to me that the most impor- 
tant factor in the treatment of empyema is to know the underlying pathologic 
condition and the physiologic and anatomic disturbances which have been 
produced. We should then have as our definite aim the cure of the pathologic 
condition with a restoration of the chest to the normal anatomic and physio- 
logic state. Every surgeon should know what method of treatment will, in his 
hands, accomplish these ends most satisfactorily, and should treat his patients 
accordingly. I prefer closed drainage with a very small amount of suction, 
the drainage system being filled with physiologic salt solution or, in the 
chronic case, with a mild, nontoxic antiseptic. The amount of suction must 
be regulated in order to accomplish the object in view. The normal respira- 
tory movements will cause a so-called “tidal irrigation” so long as the drainage 
tube is patent, the cavity open, and the amount of suction not too great. 

Whether to resect a rib or not to resect a rib is of little significance in the 
average case of empyema. Even the advocates of open drainage have a closed 
cavity as soon as the dressings become wet with secretions. Such dressings 
will allow the pus and air to escape but prevent the free entrance of air into 
the cavity and thus facilitate expansion of the lung. 

Our first object in treatment should be to relieve pus under tension with 
the minimal disturbance of the physiologic or defense mechanism. It is much 
better to have a rib resection with an open cavity and free drainage, provided 
there is not too great a mobility of the mediastinum, than to have a simple 
aspiration or a closed drainage, if all tension is not relieved and the pus is 
allowed to extravasate through the chest wall. I have seen patients with an 
extravasation of pus extending over a large area of the chest and abdomen 
following a diagnostic aspiration of a few cubic centimeters of thin pus. 

It is my policy to aspirate through a needle to locate the cavity or the 
dependent part of a cavity, then to leave the needle in place until a tube 1s 


766 





of Surgery 
1938 


resec- 
cavity 
These 
shaped 
to the 
ttened 
th the 


- third 


everal 
It is 
oraco- 
onged 
older 


it was 
)spital 
‘Ss Was 
o. It 


0 low 


tients 
inage. 


mpor- 
ologic 

been 
ol IC 
hysio- 
in his 
tients 
ction, 
n the 
must 
spira- 
inage 


n the 
‘losed 
sings 
- into 


with 
much 
vided 
imple 
us is 
th an 
ymen 


r the 
| e is 


Volume 107 LUNG ABSCESS 

inserted and all tension relieved. In case a tube is not to be inserted, the 
aspiration is continued until the pressure in the cavity is less than atmospheric 
pressure. Whenever there is an extravasation of pus we can be sure that the 
pressure within the cavity is greater than atmospheric pressure. 

Following relief of tension we should provide free drainage until the 
infection has subsided. It is immaterial as to how this is accomplished, pro- 
vided it gives the minimal disturbance to the physiologic and defense mechan- 
isms. In my hands this can be done most effectively by having the cavity 
bathed in a relatively clean physiologic salt solution, using a closed system. 
Whenever there is leakage of pus or irrigating solution around the tube, it 
means that the pressure in the cavity has risen above atmospheric pressure. 
If there is leakage of pus past the parietal pleura, the hole around the drainage 
tube should be sufficiently large to provide free drainage to the surface, thus 
preventing extravasation through the tissues. 

After the infection has subsided our object should be to obliterate the 
cavity without causing any pocketing. To accomplish this we apply very 
gradually increasing suction with periodic release of suction and distension of 
the cavity. After irrigation stops as a result of closure of the cavity, the tube 
is gradually withdrawn over a period of several days, maintaining suction 
during this time. The average empyema can be healed by this method within 
from 15 to 30 days, depending on the age of the patient and the care which 
is given the case. 

The presence of a bronchial fistula, which is sometimes considered to be a 
serious complication, offers little difficulty if one knows how to handle it. 
The average fistula will close within 12 to 48 hours after the application of 
suction. To apply suction, air must be removed from the cavity faster than it 
can leak in through the fistula. The lung is then expanded, the fistula is 
drawn against the parietal pleura and held there until adhesions form. In my 
experience with acute empyema, the only bronchial fistula that could not be 
closed by this method was in a patient where the fistula was directly opposite 
the thoracotomy opening. In this case we changed our objective from closure 
by suction to the formation of a long fistulous tract extending from the 
bronchus to the skin. A mushroom catheter was inserted and suction main- 
tained for ten days, after the cavity was obliterated, to allow firm adhesions 
to form between the parietal and visceral pleura. The tube was then removed 
and the long fistula closed within a few days. 

Another example of what can be accomplished by having a definite plan 
of attack, and knowing what can be expected, is that of an empyema which 
followed a total pneumonectomy. The thorax had been closed without drain- 
age. The empyema cavity was obliterated by the following measures: 

(1) Closed drainage was instituted well anterolaterally so as to be out of 
the field of an extrapleural, paravertebral thoracoplasty. 

(2) Suction was applied to collapse the cavity by pulling in the chest wall, 
elevating the diaphragm and shifting the mediastinum. 

(3) An extrapleural, paravertebral thoracoplasty was performed in an 
aseptic field, removing five and seven ribs at the first and second stages. The 
large number of ribs were removed at each stage since it was felt that the 
mediastinum was somewhat fixed by the infection and no lung was to be 
collapsed. 

(4) Thirty days after the second stage of the thoracoplasty the roof of 
the small residual cavity was removed to allow the soft parts to fall in. 

These three operative procedures for obliteration of the cavity required 
about two months, since we allowed a month after the extrapleural thoraco- 
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plasty for adhesions to form before unroofing the residual cavity. The 
patient’s temperature did not go above 100° F. during this entire time. We 
account for this by the fact that for the first two operations we had free 
drainage of the empyema cavity, an aseptic field for the operation and sterile 
air in the operative region. For the last operation we had a relatively small 
cavity which had been thoroughly cleaned with Dakin’s solution and the wound 
was left wide open to allow free drainage. The wound healed rapidly follow- 
ing this operation and has remained closed. At no time during the two and 
one-half months of closed drainage before, during and following the extra- 
pleural thoracoplasty, was there any leakage about the thoracotomy tube, 
demonstrating that closed drainage of the pleural cavity can be maintained 
without leakage. 


Dr. Rogert C. Austin (Dayton, Ohio).—My remarks are prompted by 
enthusiasm for the Semb apicolysis procedure. My experience is small—22 
first stage Semb operations. I believe the Semb procedure is fundamentally 
soun.l. It permits closure of the cavity, and if we may believe Semb’s figures, 
25 per cent enhancement will occur in the figures of successful closure. 

There is one additional point, to which sufficient weight is not given— 
that is, the removal of the intercostal bundles and cartilage beds, which per- 
mits of the extension of the interval between the first and second stages, and 
thereby allows the patient to undergo the second procedure with much less risk. 


Dr. GeorGE HENDON (Louisville, Ky.).—I would like to propose a 
procedure, the chief recommendation for which is that it does not interfere 
with anything that has been proposed—it is purely supplementary. For clos- 
ing these sinuses which have been perhaps long existing, we use positive air 
pressure that goes through a heat unit, heating it to 160° F. The air then goes 
through a chamber in which crystals of iodine have been deposited. The 
heated iodine vapor is then carried into the wound cavity. This sterilizes, as 
nearly as possible, these cavities, and causes them to close. I had one case 
with a bronchial fistula which closed promptly under this treatment. 


Dr. JAmeEs D. Rives (closing).—TI should like to make one comment on 
Doctor Willis’ paper, in confirmation of what Doctor Mason and others who 
discussed it have said. We feel very strongly that the method of treatment 
of empyema is considerably less important than is the man who is using the 
method. In other words, it is possible to secure adequate drainage and to 
bring down the mortality by any one of a number of methods, but every one 
of them calls for unremitting and intelligent care. Drainage by open incision 
is perhaps the best plan in hospitals not equipped for other procedures, or in 
the hands of inexperienced surgeons. 

The cases exhibited by Doctor Mason also suggest a comment. One 
patient had an abscess which improved under conservative treatment, but it 
is significant that at the time of the last roentgenogram the cavity was still 
present. I am sure this patient was still under treatment, but I am using this 
picture to me ike the point that any patient who is discharged, not necessarily 
from the hospital but from medical attention, while a cavity still exists, is 
carrying around in his body the seeds of his own destruction. No lung 
abscess is cured until the cavity is completely obliterated, until the space in 
which the pus has accumulated has completely disappeared. We personally 
know of four patients in this category. They left the hospital in which they 
had been treated and in which adequate drainage had been carried out. Per- 
haps they refused to stay longer, perhaps the physician or surgeon had heen 
lulled into a false sense of securitv. Whatever the reason, they had no fur- 
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ther treatment—all four died, one of them after he had been at work for six 
months. He developed what was thought to be pneumonia, and while he was 
being transported to the hospital he was seized with a fit of coughing, the 
entire contents of a large abscess were aspirated, and in a few minutes he 
was dead from drowning. 


Dr. Byrp C. WiLxIs (closing ).—I would like to tell you the reason for my 
taking up the “punch” operation. I was a very young surgeon when the 
World War took place and was called to the Naval Hospital at Newport, R. L., 
in March, 1918. In the fall of 1917 they had had an epidemic of measles 
followed by pneumonia and empyema. I found that there were at least 20 
cases of chronic empyema in my ward. The staff members told me about the 
terrible scourge they had had and the high mortality—6o per cent. The 
patients were all treated by the Carrel-Dakin method after rib resection. I 
had had no experience of that sort in civilian life. I had performed some rib 
resections, and a few “punches,” but after seeing all these terrible cases | 
decided to try the “punch” operation in preference to rib resection. These 
cases are not to be left in the hands of anyone who is not thoroughly trained. 
It will fail if the treatment is not carried out properly. I think that Doctor 
Mason is right in saying that a man should use whatever method he has 
practiced with the lowest mortality. 





CARCINOMA OF THE STOMACH: WITH SPECIAL REFERENCE 
TO TOTAL GASTRECTOMY 
Artuur W. A.uien, M.D. 
Boston, Mass. 
FROM THE SURGICAL DEPARTMENT OF THE MASSACHUSETTS GENERAL HOSPITAL, BOSTON, MASS 

BETTER diagnostic methods and advancement in surgical procedures have 
been associated with encouraging results in the increasing trend towards rad- 
ical operation for cancer of the stomach. Recognition of the probability of 
malignancy in any ulceration within the immediate prepyloric region brings 
many of these patients to the surgeon in an early and easily resectable phase 
of their disease. Improvements in preoperative preparation, anesthesia, oper- 
ative technic and after-care have combined to increase the operability of many 
lesions previously considered hopeless. The advanced state of the disease 
with its effect upon the general condition of the patient has not deterred the 
surgeon in making the attempt at resection, except in those individuals with 
distant metastases or with involvement of too many structures by direct ex- 
tension. This tendency to increase the operability percentage has been largely 
responsible for the maintenance of a justifiably high operative mortality. 
Many of these patients who survive operation are free of disease five years 
or more, and those who die of recurrence have comfortable respites well 
worth the effort made upon them. 

In a follow-up study of patients surviving partial gastrectomy for cancer, 
in the Massachusetts General Hospital prior to 1926, Parsons? reports 20 per 
cent of these living from five to nine and one-half years after operation. 
Since this report, 713 patients with carcinoma of the stomach have been ad- 


“ 


mitted to this clinic. Table I gives some idea of the operability in this group. 


Exploratory celiotomy was obviated in six doubtful patients by peritoneoscopy, 
carried out by Doctor Benedict,* and in many others operation was considered 


feasible when this procedure failed to reveal implants in the liver or per- 
\ 


TABLE I 
ADMISSIONS OF PATIENTS WITH CANCER OF THE STOMACH 
Massachusetts General Hospital, 1926-1936 


Died in Mortality 
Cases Hospital Percentage 


Not operated upon 254 28 II 
Exploration only 165 30 18 
Palliative operation 105 37 35 
Subtotal gastrectomy............ 176 58 33 
Total gastrectomy 13 6 46 


DN ee. Span ais wine stra : 159 (Operative mortality 28.57 
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toneum. End-result studies of all resections performed five years or more 
ago will shortly be reported by Parsons and Welch. 

We will confine ourselves in this report to a discussion of those patients 
subjected to total gastrectomy at the Massachusetts General Hospital, and dis- 
cuss chiefly the details of surgical technic pertaining to this operation. Since 
1932, a total of 15 total gastrectomies have been performed. Five of them 
are personal cases, and the remaining ten were operated upon by eight other 
members of the staff. In addition to the 13 patients with cancer, one had a 
lymphoblastoma superimposed upon an old gastric ulcer for which cauteriza- 
tion and gastro-enterostomy had been performed several years before, and the 
other was thought to have cancer at the time of operation but pathologic exam- 
ination of the specimen proved it to be a benign ulcer instead. Eight of these 
patients survived operation. Since discharge from the hospital, three have 
died, one in two months of inanition based on a psychosis existing prior to 
operation; one in four and one-half months, recurrence having been proved 
at a subsequent exploration; and the third after 12 months, probably of re- 
currence. Two of the remaining number living at the time of this report 
are believed to have recurrences seven months and three years respectively, 
since operation. Two are believed to be free of disease, one year and four 
and one-half years respectively, since operation. The case of benign ulcer 
mistaken for cancer at operation was alive and well six months later but 
cannot be traced further. The patient alive the longest time had a highly 
malignant adenocarcinoma with involvement of regional lymph nodes. He 
has had a little trouble recently in taking solid food. Examination fails to 
reveal any positive evidence of recurrence. He has no anemia, is working 
regularly, and has maintained his weight. There is at present some constric- 
tion in the lower esophagus, without disturbance of the mucosal pattern. His 
symptoms have been considerably relieved by a revision of his diet and the 
administration of belladonna. 

In 1927, Doctor Finney* reported five cases of total extirpation of the 
stomach. Three of these were his own and two had been operated upon by 
Doctor Rienhoff. The complete discussion by these authors on historic data, 
definition of total gastrectomy, physiologic considerations, technical procedures, 
etc., remains a classic on the subject. They pointed out that when a small 
section of uninvolved stomach could be left for anastomosis to the intestine, 
the mortality would be cut in half, but that these could not be classified as 
total gastrectomies. They collected from the literature 67 cases that they 
felt were complete gastrectomies. The mortality averaged approximately 50 
per cent, death being due to peritonitis in 58 per cent and shock in 22 per 
cent. Various other technical difficulties were responsible for the remaining 
failures. 

In 1933, Roeder® reported three cases of his own and collected all authen- 
tic total gastrectomies since Finney and Rienhoff’s publication, bringing the 
number up to a total of 88. It is now impossible to collect the unreported 


cases since the operation has become quite commonplace, but doubtless it is 
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safe to estimate that at least twice as many have been accomplished as hav 


been reported. 

These immediate and final results may seem discouraging but one cann 
help pitying these unhappy patients when they are left to die of this m 
uncomfortable disease. Nausea is almost constant and food repulsive. Their 
minds remain clear to the end and opiates relieve them but little. We 
sure that any reasonable attempt to eliminate their disease and suffering is 
justifiable. A short respite is worth while and one may always hope for a 
cure. Six years ago, I had the unpleasant duty of watching a surgeon friend 


Fic. 1.—In this roentgenogram the stomach Fic. 2.—In this roentgenogram the stomach 
is shown lying mainly to the left of the spinal is shown as lying high, and one can visualize a 
column. It is long and tubular, indicating an easy thickened, invaded gastrohepatic omentum that 
type for resection. would make extirpation more difficult. 
die horribly, only to find at autopsy, the entire stomach involved by the linitis 
plastica type of cancer with no metastatic extension or adherence to other 
structures. He had submitted to exploration by a colleague six weeks prior 
to his death but had forbidden him to attempt a total gastrectomy. We de- 
termined at this time to familiarize ourselves with the technic, so that if a 
similar occasion arose in our experience a cure might be obtained. So far, 
however, we have not seen a patient with so favorable a lesion. 

Many of the steps in the operation, as it will be described, have been taken 


from well known operative procedures and doubtless all of them have been 


employed. We believe details are important, as the margin of safety is 


narrow. 

Preoperative Preparation —These patients come to the hospital in vary- 
ing degrees of malnutrition. Water and salt balance can be reestablished, 
anemia combated by blood transfusions, and their livers stored with glycogen 
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Large doses of vitamin C should be administered daily. The operative sched- 

ule must be elastic on the day of operation and the surgeon unhurried. 
During the roentgenologic studies it is important to obtain a direct antero- 


posterior view of the stomach filled with barium. We have observed that 


if the stomach lies mainly to the left of the spinal column, possible extirpation 
of the organ is much more feasible (Fig. 1). This is obvious when one con- 
siders how the stomach is drawn upward towards the liver and bile ducts 
when the gastrohepatic omentum is chiefly involved in metastatic malignancy. 
When the stomach lies transversely and high, radical extirpation is often im- 
possible (Fig. 2). Gastroscopy and peritoneoscopy are helpful in determin- 
ing the diagnosis and operability in doubtful cases. The ease with which 
total gastrectomy can be carried out on some patients as compared to others 
is not wholly due to the extent of the local lesion. The thin ptotic individual 
with a short anteroposterior diameter lends himself to this procedure much 
better than the heavy, barrel-chested person who makes the task very difficult. 

Anesthesia is important since pneumonia has played a definite role in our 
mortality. Local bloc should be used while making the exploration and can 
be continued until the operative procedure is well along towards complete 
mobilization of the stomach. Gas-oxygen-ether sequence or cyclopropane 
anesthesia is usually necessary for the later stages of the operation. If one 
starts with a general anesthetic, it is wise to use an intratracheal insufflation 
apparatus with a closed machine. Complete control of the patient is essential. 

A Levine tube should be introduced prior to operation and suction applied 
throughout the mobilization process. This tube is withdrawn by the anes- 
thetist to the lower end of the esophagus and suction maintained while the 
jejuno-esophageal anastomosis is being accomplished. This is an idea of 
Vincent’s,® and has, we believe, materially reduced intraperitoneal infection, 
since it prevents mouth secretions from contaminating the operative field. 
After the anastomosis is accomplished, the tube is brought down into the distal 
limb of the jejunum. This allows the passage of saliva through the stoma 
without contaminating the suture line. We do not advise depending upon 
this tube for feeding since it may become accidentally dislodged. 

Operative Procedure——The abdomen is opened through a long, left para- 
median incision which is carried to the angle between the xyphoid and the 
costal border. The dissection is begun by severing the duodenum between 
clamps with the actual cautery (Fig. 3). The duodenal stump is infolded 
with two rows of chromic No. 0 catgut on atraumatic needles. The greater 
curvature is freed first unless involvement is more extensive on this side, 
and care is taken to separate the middle colic vessels where they are almost 
invariably adherent to the posterior surface of the antrum. No attempt is 

de to preserve the blood supply to the omentum as it is important to in- 

ude much of this structure below the gastro-epiploic vessels in order to 
iove the nodes along the greater curvature (Fig. 4). Although this leaves 
remaining omentum dependent on its scanty and loose anastomotic blood 
ipply along the transverse colon, we believe that this is less time-consuming 
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than detaching it from the colon and including it all in the dissection as ad- 
vocated by Ogilvie.’ After most of the greater curvature is freed, the stomach 
can be drawn downward in such a manner that the vessels and nodes along 
the lesser curvature can be more readily secured (Fig. 5). 

The left lobe of the liver is then detached from the diaphragm, after the 
method described by George Grey Turner.* This part of the liver is usually 
thin and can be turned downward and held out of the way by a retractor. 
This gives access to the cardia, and by gentle traction the lower end of the 


esophagus can be exposed. A good sized vessel transverses the diaphragm 





Fic. 3.—-The duodenum is freed and divided between clamps with the cautery; the proximal segment 
covered with gauze, and the distal end turned in. 


anterior to the esophageal hiatus and should be divided between clamps. 
Vagus nerve branches are snipped, increasing the exposure so that from two 
to three inches of the lower esophagus can be brought into view. The Levine 
tube is withdrawn by the anesthetist so that its tip rests in the lower esophagus, 
and care is taken that suction is maintained during the accomplishment of the 
anastomosis. When possible, four right-angle half lengths are then applied 
to the esophagus which is severed at this point with the cautery (Fig. ©). 

A loop of jejunum is brought up through the gastrocolic omentum and 
sutured without tension to the diaphragm posterior to the cut end of the 
esophagus. A small opening is then made in the jejunum at its apex and the 
clamps removed from the esophagus, one at a time, as this structure is sutured 
to the opening in the jejunum. The final row of sutures fixes the anterior 
and lateral walls of the jejunum to the diaphragm so that these more reliable 
structures are solidly fixed entirely around the stoma (Fig. 7). The Levine 


tube is then pushed down by the anesthetist and guided into the distal limb 
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of the jejunum (Fig. 8). An effort is made to place the stoma to the left 


of the inverted U of jejunum, in order that the food may pass into the distal 
limb 

\n entero-enterostomy is then effected between the ascending and de- 
scending limbs of jejunum at a point low in their course. This allows duo- 
denal contents to pass into the distal segment at a level lower than the esoph- 
agojejunal junction, and also obviates distention of the proximal jejunum and 
duodenum with food and salivary secretions (Fig. 8). 

A jejunostomy, for feeding purposes, is then constructed and brought 
through a small stab wound in the left flank (Fig. 8). This has been found 


l 


of great assistance, since little is given by mouth for ten days after operation. 





Fic. 8.—The Levine tube is guided into the distal limb of jejunum. 
Entero-enterostomy at a low level is then performed between the ascending and 
descending limbs. The jejunostomy tube, for feeding, is brought out through 
omentum and a stab wound in the left flank. 


We have felt that some of the previous failures were due to the poor suture 
line with which one must be contented in joining the friable structure of the 
esophagus to the jejunum. Feeding through the Levine tube, as advocated 
by Finney and others, works well enough unless the tube becomes accidentally 
dislodged. We have on occasion had some difficulty in replacing the tube to 
our satisfaction. The Levine tube is left in place if possible for several days 
—usually five to seven. The jejunostomy tube is not removed until the pa- 
t 


ent is taking an adequate amount of nourishment by mouth. 

We have had some difficulty in the past with diarrhea and stomatitis, as 
mentioned by Reid® and others. The former is best controlled by food altera- 
tions rather than relying entirely on Ivy pabulum for nourishment. Dilute 


ydrochloric acid added to the feeding apparently helped on one occasion. 
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C vitamic acid before operation, and in the feedings afterwards, should elimi- 
nate stomatitis and assist wound healing.'° 
On discharge from the hospital, these patients should be given a diet suf- 


Fic. 9. 


MLLER LN AEE TE OAS CE IE IE. 


Fics. 9 and 10.—Photographs of the specimen removed at operation from 
the one patient that died among the entire seven total gastrectomies, in which 
the technic recommended had been employed. The added segment of colon, 
pancreas, and spleen which also had to be removed increased the operating 
time and the length of anesthesia, which undoubtedly contributed to the subse- 
quent pneumonia which caused his death. 


ficient to maintain them and care should be exerted to feed them foods that 


will combat anemia. It is our opinion that the anemias reported in some ot 


the earlier cases of gastrectomy may have been due to the tendency of these 
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patients to avoid meat and rely entirely on liquid nourishment. It has been 
surprising to find that the usual two-hourly feedings of liquids are gradually 
replaced with finely divided foods of all kinds. These patients can finally take 
a reasonable meal at one time, and not only maintain their weight and strength 


but some of them gain in weight. 


Case Report.—(The details of this patient’s history have been previously re- 
ported.") The patient, J. C., No. 56,345, was a strong man, age 37, whose chief complaint 
was vomiting of blood and weight loss. He had been treated a month previous to entry 
in another hospital for massive hemorrhage. On exploration, it was found that an 
extensive gastric lesion had invaded the transverse colon and pancreas. There were no 
distant metastases and the whole mass was movable. All of the stomach, a segment of 
the transverse colon, two-thirds of the pancreas and the spleen were removed en bloc 
(Figs. 9 and 10). The latter organ was included for simplicity in controlling the pan- 
creatic blood supply. Esophagojejunostomy, entero-enterostomy, jejunostomy for feed- 
ing, aseptic end-to-end suture of the colon, and a decompression cecostomy were all 
accomplished without incident. The patient was in good condition at the end of the 
operation, which lasted three hours. Pneumonia developed and at autopsy seven days 
later this was the only condition found incompatible with life. The suture lines were 
firm and there was little evidence of intraperitoneal infection; there was, however, a 
slight amount of fat necrosis in the region of the transected pancreas. Microscopic 
examination showed malignancy only in the central portion of a large ulcerative lesion. 
The nodes were not involved. We believe that the effort in this instance was warranted 
regardless of its magnitude and unfortunate outcome. 


TABLE II] 
TYPES OF ANASTOMOSES EMPLOYED IN I5 CASES OF TOTAL GASTRECTOMY 
Massachusetts General Hospital, 1932-1937 
Cases Recovered Died 


Esophagoduodenostomy OP Oe 3 3 


Esophagojejunostomy I 


Esophagojejunostomy and jejunostomy for feeding 


I 
2 I 
I 


Esophagojejunostomy and entero-enterostomy 


Esophagojejunostomy and entero-enterostomy and 
I 


15 8 7 


jejunostomy for feeding............. 


“ES ear poet en 
Table II gives some evidence, even in this small series of operations, that 
certain technical procedures are less trustworthy than others. It is apparent 
that esophagoduodenostomy is less desirable than esophagojejunostomy, and 
this fact was emphasized in the results reported by Finney and Rienhoff. 
When entero-enterostomy between the two limbs of jejunum plus jejunostomy 
for feeding is added, we seem to have enough evidence to warrant recom- 
mendation of these procedures. We feel that the use of suction from within 
the esophagus during the time this structure is open, as advocated by Vincent, 
is an important safeguard against infection. 
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Discussion.—Dr. J. M. T. Finney, Sr. (Baltimore, Md.).—It had 
seemed to me, for a long time before I had a favorable case on which to try 
it, that the operation of gastrectomy was perfectly feasible provided one care- 
fully selected the case and then followed the line that Doctor Allen followed 
in his work; namely, the meticulous care exercised in every detail of the 
operation. I have, for many years, insisted, in talking with my classes in 
Baltimore, that a very large part of good surgery consisted in attention to 
details. With proper attention to detail, rigid asepsis, gentle handling of 
tissues, meticulous hemostasis—points so repeatedly emphasized by the late 
Doctor Halsted—great haste is unnecessary, and one can take time to carry 
out the details which Doctor Allen so properly insisted on in his paper. 


Dr. WALTMAN WALTERS (Rochester, Minn.).—While only a relatively 
small number of cases are suitable for consideration for total gastrectomy, 
and there are fewer still in which the operation can be performed, neverthe- 
less, the fact that the entire stomach can be removed successfully for malig- 
nant disease has a definite psychologic value. This can be expressed not only 
in terms of the beneficial results that have followed total gastrectomy for car- 
cinomatous lesions, but also in terms of the fact that there is every reason to 
emphasize the value of partial or subtotal removal when an entire organ can 
be successfully removed. Emphasis of this point, I think, will encourage the 
suggestion of the possibility of removal, even when lesions appear extremely 
large or even occasionally when they appear inoperable during roentgeno- 
graphic examination. It should be remembered that roentgenologic examina- 
tion of the stomach does not reveal the lesion itself but only the shadow of 
the outline of the stomach and the deformity produced by the lesion. Under 
these circumstances it is frequently difficult for the roentgenologist to deter- 
mine the amount of uninvolved fundus. This possibility is the most frequent 
cause of regarding a lesion as inoperable when, at exploratory operation, suf- 
ficient normal stomach may be found above the lesion, frequently in the 
fundus, to enable partial or subtotal gastrectomy to be performed with restora- 
tion of gastro-intestinal continuity. That such extensive resections are worth 
the risk is evidenced by the fact that, of a group of 184 patients, 40 were re- 
garded by the preoperative roentgenograms as having lesions of doubtful oper- 
ability and 15 were thought to have inoperable lesions. In these 15 cases, in 
which the roentgenograms appeared to disclose inoperable lesions, but 1n 
which the lesions were removed by subtotal gastrectomy, it is interesting to 
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note that one patient lived for 12, another lived for eight, and two patients 
lived tor six years atter operation. 

\ttention might be directed to the fact that there are some points in sur- 
gical technic that will aid in carrying out extensive gastric resections. Among 
these are an approach to the lesion through a left rectus incision; the use of 
spinal or intratracheal anesthesia; and the willingness to resect a portion of 
the transverse mesocolon, pancreas or capsule of the liver if the lesion is 
attached to these structures. When the patient strains under anesthesia, such 
attachment may lead one to the supposition that invasion of these structures, 
and particularly of the pancreas, may have occurred. This might make one 
think that the lesion was inoperable, when, on better exposure and more care- 
ful study of the disturbed anatomy, superficial attachment rather than inva- 
sion might be recognized and the lesion’ separated. In cases in which the 
patients are obese, removal of all of the gastrocolic omentum attached to that 
portion of the stomach to be removed has made the anastomosis of the re- 
mainder of the stomach to the jejunum much easier of accomplishment. Of 
course, it is much safer and much better to leave a portion of the uninvolved 
fundus of the stomach whenever possible, rather than to remove the entire 
stomach, due largely to the better circulation of the gastric wall and because 
there is no doubt that the so-called intrinsic factor contained in gastric secre- 
tion in maintaining the erythrocyte content of the blood is definitely worth 
while, for many patients who have undergone total gastrectomy and have lived 
long enough seem to have developed a secondary anemia. 

After the performance of extensive partial gastrectomy, particularly the 
subtotal or the total type, I have found it of distinct advantage to insert a 
catheter into the jejunum temporarily to permit feeding. This allows one to 
keep the anastomosis as nearly at physiologic rest as possible for a long time. 
In my three cases in which total gastrectomy was successful, jejunal feedings 
were continued for from 10 to 20 days following the operation. The type of 
esophago-intestinal anastomosis is worthy of discussion. In my first two 
successful total gastrectomies the anastomosis was made posterior to the colon 
and the opening in the mesocolon was attached to the esophagus. Entero- 
anastomosis was not made. In the last case the anastomosis was made ante- 
rior to the colon and an entero-anastomosis was made between the loops of 
jejunum comprising the esophagojejunostomy. Postoperative roentgenograms 
in the three cases would seem to indicate that the anastomosis anterior to the 
colon is preferable, for it allows a larger area of the proximal portion of the 
jejunum to serve as a reservoir for food. 

In a series of cases in which total gastrectomy had been performed, which 
were collected from the literature by Finney and Rienhoff, in 1929, the aver- 
age length of life varied from 12 to 18 months and the longest duration of 
life was four and one-half years, in a case reported by Zikoff. In most of 
the cases in which patients have lived long enough after total gastrectomy to 
arrive at some definite decision as to changes in their physiology as a result 
of the loss of the stomach, the question whether the anemia that developed 
has been the result of the loss of the so-called intrinsic factor in gastric secre- 
tion, either independently or in association with recurrence of the carci- 
nomatous process, has never been definitely answered. 

In most cases in which carcinoma involves the upper or middle part of the 
stomach there is usually uninvolved fundus remaining. We have made use of 
this after removing the stomach by suturing the remaining cuff of fundus 
around the esophagus, thus protecting the lesser curvature. A similar method 
was described by Judin, of Russia. 

The risk of total gastrectomy has been high, but the improvement in tech- 
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nic which Doctor Allen has described, the attachment of the jejunum to the 
diaphragm, seems to remove one possible cause of leakage; namely, tension 
on the anastomosis. He had emphasized the importance of entero-anastomosis 
and I think it is well to do so. In postoperative roentgenologic studies of 
our cases the proximal loop of jejunum seems to serve as a mixing chamber, 
taking the place of the stomach. Following total gastrectomy, our patients 
seem to have an appetite for food, and experience hunger. In my three cases 
the patients gained weight subsequent to operation. In one case there was a 
gain of 15 pounds (6.8 Kg.) subsequent to total gastrectomy. 





DIVERTICULA OF THE JEJUNUM 
Joun C. A. Gerster, M.D. 
New York, N. Y. 


JeyuNAL and ileal diverticula (exclusive of Meckel’s diverticula) repre- 
sent the rarest form of diverticulosis affecting the gastro-intestinal tract. 

There has been much speculation indulged in regarding the etiology of 
these diverticula, and much stress has been laid upon differentiating between 
“true” diverticula, 1.e., containing all the coats of the intestine, and acquired or 
“false” diverticula, 7.e., pouchings of the mucous membrane with its submucosa 
through the muscular layer and thus becoming covered only by the overlying 
serosa. 

In the case reported by Schmidt and Guttman,’ in 1934, three diverticula 
of the duodenum and multiple diverticula in proximal 50 inches of jejunum, 
both “true” and “false,” were present and many transition stages between the 
two forms were noted. These authors state: “It would be less confusing to 
designate these diverticula simply as pulsion diverticula without reference to 
the presence or absence of the muscularis externa.” 

Godard, Bourdial and Zourekatis,** in 1932, reported a case of a female, 


age 39, operated upon for acute intestinal obstruction, from whom 70 cm. of 


jejunum, containing 25 diverticula, were resected. Five years later, after 


demonstration of new jejunal diverticula roentgenographically, 80 more cm. 
of intestine, containing 26 diverticula, were resected. According to them, 
this would tend to indicate an acquired origin of the diverticula, as none was 
evident at this site five years previously. 

Klebs,‘* in 1869, pointed out the relationship of diverticula to vessels. 

;dwards,** in 1936, makes out a very good argument elaborating the the- 
ory that atypical spasms of the small intestine, as shown roentgenologically 
in duodenal ulcer cases, might likewise occur in the jejunum and this atypical 
type of simultaneous spasm at two points, with relaxation in the segment of 
the gut between, plus the tendency to herniation through weak spots in the 
musculature at points of vascular perforation, may account for development 
of jejunal diverticula. Rosedale,’°* a pathologist, holds the same opinion. 

Certain authors, most recently R. W. Butler,'’ suggested traction second- 
ary to sclerosis of mesenteric vessels as a possible predisposing factor. This 
theory seems to be ruled out in part by the findings in four of Rosedale’s seven 
cases, who found no sclerosis of the vasa recti either grossly or microscopically. 

Lewis and Thyng,*® in 1908, reported on the regular occurrence of intesti- 
nal diverticula in mammalian embryos, notably those of the rabbit, pig and 
man. 

\ssociated diverticulosis of the duodenum and colon has been noted in a 
‘onsiderable number of cases. Diverticulosis of the colon is the most com- 
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mon; next, single and multiple diverticulosis of the duodenum; and lastly, a 
single and multiple diverticulosis of the jejunum. The upper jejunum is the 
most frequent site of diverticular involvement. 

Diverticula may be single or multiple—as many as 400 or 500 have been 
reported. Their size varies from that of a lentil to that of a mandarin orange 
or even larger. Their openings into the intestine are usually wide. Stagna- 
tion of their contents is exceptional. This explains the rarity of their dem- 
onstration roentgenologically. Occasionally, however, stagnation does occur, 
Four cases of intestinal obstruction from enteroliths arising in jejunal diver- 
ticula are reported (Christ,°° Renaud,'’? Terry and Mugler,’*® and Wat- 
son*!82)_ One foreign body, a piece of bone, was reported by Ogloblina.” 


and 


Two instances of intestinal parasites are noted (Goinard and Courrier, 
Rosedale ). 

At first they were discovered at autopsy. More recently a considerable 
number have been found during the course of celiotomies performed for other 
conditions. And still others have required operation as a result of stagnation, 
inflammation, or intestinal obstruction from pathologic conditions in the diver- 
ticula themselves. 

Undoubtedly, jejunal diverticula occur more frequently than has hitherto 
been supposed. Rosedale, in 1935, reported three cases of multiple diverticula 
of the jejunum among 5,000 autopsies. Yet, in 1936, as a result of routine 
insufflation of the small intestine in situ under moderate air pressure, he 
found four cases among 300 autopsies. Guthrie®’ holds the same opinion re- 
garding their greater frequency. 

In most cases the diverticula have given rise to no symptoms. In others, 
vague gastro-intestinal symptoms, aptly described by Edwards as “‘flatulent 
dyspepsia,” that is, epigastric pain and discomfort accompanied by a certain 
amount of flatulence an hour or two after meals, have been the outstanding 
feature. Lastly, there have been cases of perforation with peritonitis. Some 
of these perforations have been rather slow, permitting the walling-off and 
localization of the inflammatory process. Others have been fulminating and 
acute (Case 1). 

The diagnosis has ocgasionally been made, since 1920, roentgenologically. 
In fact, while this is the only positive diagnostic criterion, it is not very reliable, 
as there are instances where multiple diverticula found during celiotomy could 
not be demonstrated roentgenologically after operation, notwithstanding their 
known existence. Rankin and Martin,”* in 1934, reported that among 956 
cases of “stasis examinations” of the small intestine, in only three instances 
were diverticula of the small bowel demonstrated. Yet, diverticula were 
found 18 times at operation for other conditions in their series of 52 cases. 

Sometimes roentgenologic examination with the patient erect reveals the 


partly filled diverticula as a series of horizontally surfaced half moons of dif- 


* Zengerle (cited by Kaspar) reported enteroliths in jejunal diverticula but failed 
to mention the outcome. 
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— dd JEJUNAL DIVERTICULA 
ferent sizes to the left and below the stomach, each with its own supernatant 
eas bubble. In the early films they were interpreted as multiple points of 
partial obstruction from tuberculous peritonitis until the subsequent opera 
tion showed them to represent jejunal diverticula. 

In other instances, irregularly rounded, barium pockets remained after 
the small intestine had become empty. Their position changed (within a 
range of several inches) upon change in posture or by palpation under the 
fluoroscope. 

In certain of these, high up in the jejunum, partly visible above the lesser 
curvature of the stomach, the superimposed shadows gave the picture of a 
penetrating gastric ulcer. Lateral and oblique views and serial studies in 
different postures were necessary to establish the correct diagnosis. 
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FiG I Diagram representing multiple (9) large 
“false” diverticula of the upper jejunum. Numerous smallet 
diverticula also present iffuse peritonitis from perfora 
tion of lowermost diverticulut Operated upon eleven hours 
ifter onset Death from uremia and cardiac failure on 
twenty-seventh day postoperative The perforated diverticu 
um had completely sloughed away 
Indications for Treatment.—lf multiple diverticula are found by chance 
at operation, or in the roentgenogram, and symptoms point to some other 
lesion, they should be left alone. In Rankin and Martin's series of 52 cases 
of the diverticula of the small bowel, no case was operated upon for symp- 
toms thought to arise from the diverticula. 
On the other hand, there is a group of cases exhibiting the so-called 
flatulent dyspepsia” of Edwards, lasting for months or years. In a number 
ol these, side-tracking entero-anastomoses did not improve matters, and sec- 
ondary resections were necessary to obtain relief. The only exception to this 
was the case of Godard, Bourdial and Zourekatis, previously referred to, 
] m ; a . ~ - ~ “- a e 
Where a resection of 80 cm. of affected jejunum was followed by a second 
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resection five years later, following development of additional diverticul. 
a segment of gut not showing any present at the first operation. 

In other instances a large, single diverticulum has been excised and in- 
testine infolded. Two or three times the lumen of the intestine was so nar- 
rowed by the excision that an entero-anastomosis was necessary. In other 
cases the diverticula themselves were simply infolded. 

Still another group of cases showed subacute and acute perforation with 
their various complications. Of these, some give a history of previous at- 


tacks, mistaken for gastric or duodenal ulcer or appendicitis until their true 


cause was revealed at operation. Others, however, gave no previous history 


of any digestive disturbance prior to a sudden onset ( Butler,!° Spackman!"*), 
Case I belongs to this category. 
It is apparent, therefore, that the choice of procedure will depend upon 


the exigencies of each case. 


Fic. 2.—Autopsy specimen: Multiple ‘“‘false’’ jejunal diverticula 


Case 1.—A. T., male, age 51, a brewery employee, was admitted at 4 a.M., May 19, 
1935, to the Lenox Hill Hospital, service of Dr. DeWitt Stetten. He had always been 
healthy, had enjoyed excellent digestion and for years had been accustomed to drink 
60 glasses of beer daily. Nine and one-half hours before admission, there was a sudden 
onset of abdominal pain accompanied by vomiting. Physical Examination showed a very 
obese man, acutely ill, with signs of a diffuse peritonitis. A tentative diagnosis of a 
perforated diverticulum of the sigmoid was made. 

Operation.—(11 hours after onset): A diffuse, generalized peritonitis with free fluid 
was found. Beginning about 20 cm. below the duodenojejunal angle were nine large 
diverticula of the jejunum situated along the mesenteric border at intervals of a few 
inches for about 100 cm., six on the left and three on the right (Figs. 1 and 2). All 
except the lowermost (No. 9), were healthy in appearance and could be invaginated. 
Their size varied between that of a small mandarin orange and a golf-ball. The last 
diverticulum was covered with fibrin and was obviously the cause of the peritonitis. 
No gross perforation was to been seen. The patient’s condition did not permit doing any- 
thing more than the placing of rubber dam drains to the region of the affected diverticu- 
lum and to the pelvis. The peritoneal fluid showed pure culture of Bacillus coli communis. 

Postoperative Course-—There was fair postoperative recovery and free drainag' of 
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ous fluid for a few days. After the seventh day an impending uremia (urea-nitrogen 
id increased to 62.5 mg.) responded to treatment within a day or two. Also about this 
e, there occurred a partial escape of small intestinal contents from the drainage tract 

e diverticulum. The general condition was only fair. Although his sensorium was 
clear, and he took food and liquids freely, and his bowels moved with enemata, his cir- 
culation was poor, the extremities were always cold and clammy, and there was profuse 
sweating. The abdomen was flat, with normal temperatures between the 17th and 25th 

when again signs of increased cardiac failure and uremia supervened which did 
t respond to treatment. Death occurred on the 27th postoperative day. 

futopsy showed no peritonitis except for adhesions at the point where the inflamed 
diverticulum (No. 9) had been drained. The latter was found to be completely sloughed 
down to its opening in the intestinal wall. The specimen shows a large beer drinker’s 
stomach, eight large diverticula of the upper jejunum and only the mouth of the ninth. 
On inflation many small, additional diverticula became evident. 

The heart was small and flabby, and weighed 325 Gm. There was an atrophic cir- 
rhosis of the liver. It seems probable that a thrombosis of the vessels supplying the 
affected diverticulum was followed by necrosis with perforation and subsequent slough- 
ing of the entire diverticular wall. 


Carl Eggers has kindly furnished the author with the following data of 
a hitherto unpublished case: 


Case 2.—(Dr. Carl Eggers): I. W., female, age 62, had a gastro-enterostomy per- 
formed for pyloric stenosis due to ulcer, at the Lenox Hill Hospital, New York, 
November 19, 1927, in addition to which there was a penetrating ulcer high up on the 
lesser curvature. In the course of the operation, multiple (12) diverticula of the 
jejunum along the mesenteric border, diminishing in size from above downward, were 
found. These varied in size from a walnut to a hazelnut. Nothing was done to the 
diverticula. Postoperative roentgenologic examination showed no gastric retention and, 
repeated two years later, gave the same result. The roentgenograms showing the diver- 


ticula were unfortunately lost. 
CONCLUSIONS 
\Ithough diverticulosis of the jejunum occurs more infrequently than else- 
where in the gastro-intestinal tract, its incidence is probably greater than has 
hitherto been suspected. 


\ large proportion of diverticula of the jejunum give no svmpioms. They 


are discovered most frequently either at autopsy or during an operation for 


some other condition. 

A second group gives rise to symptoms of so-called “‘flatulent dyspepsia” 

(I<dwards) over a period of months or even years. Excision of a large sohi- 
iry diverticulum, or resection of the jejunal segment bearing multiple diver- 
icula, has given relief. 

Still another group with acute attacks from time to time, eventually de- 
velops chronic intestinal obstruction from kinking of the intestines by adhe- 
sions to previously inflamed diverticula. 

Chere is a group that presents no history of antecedent illness, which sud- 
ly experiences acute perforation of a hitherto silent diverticulum. 
or the reader’s convenience, brief abstracts and explanatory notes have 

appended to the list of bibliographic references. Unless specifically 


(dé 





JOHN C. A. GERSTER “+e 


stated otherwise, the diverticula mentioned in these notes, were situated a 


the mesenteric border of the jejunum. 


BIBLIOGRAPHY 


128 REFERENCES, RECORDING 187 CASES OF JEJUNAL DIVERTICULA, OF WHICH 13: 
HAVE BEEN ABSTRACTED 

‘Adams, J. E.: Surgery of the Jejunum. (Hunterian Lecture) Brit. Jour. Surg., 14, 
345, 1926. 
States distinction between “false” and “true” (diverticula) largely artificial 

* Albrecht, H. W.: Die Réntgendiagnostik des Verdaunngshanals, 321-322. Lei 
Georg Thiem, 1931. 
Figs. 610 and 611 show multiple jejunal diverticula. They filled and emptied 
idly—an elderly female with 60 diverticula in all. 

‘Balfour, D.: ANNALS OF SURGERY, 57, 902, 1913 
Male, age 62. Anterior gastro-enterostomy for callous pyloric ulcer; four 
mesenteric jejunal diverticula. 

*Beer, E.: Some Pathologic and Clinical Aspects of Acquired “False” Diverticula 
the Intestine. Am. Jour. Med. Sci., 128, 135, 1904. 


Interesting treatise on etiology—no cases. 


* Berner (ref. Weiss™) : 
(1) Female, age 90; pneumonia; autopsy ; 
(2) Fourteen diverticula; 70 cm. of the small intestine. 

° Boling, J. R.: A Case of Multiple Diverticula of the Jejunum, with Resectior 


multiple (67) jejunal diverticula 


J.A.M.A., 95, 267, 1930; also 96, 526-527, 1931. 
Male, age 58; oper. No. 1 for intestinal obstruction—multiple (53) diverticula 


—obstruction relieved. Oper. No. 2, nine months later for obstruction; resection ot 


und 


60 inches of jejunum, recovery. 
* Birch-Hirschfeld: Lehrb. d. Pathol. Anat., 2, 550, 
Brief description of paramesenteric diverticula of small intestine. 
1918 


1887. 


3raithwaite, V.: Guy’s Hosp. Gaz., 32, 77, 
Male, age 45; autopsy—dead from pneumonia, multiple diverticula of jejunum, also 


two in duodenum. Mentions two similar cases of multiple diverticula of small 


intestine in past 30 years occurring at Guy’s Hospital. 

® Buckstein, J.: The Duodenogram Applied to the Demonstration of a Duodenojejunal 
Diverticulum. Am. Jour. Surg., 3, 340-341, 1927. 
“Duodenogram” obtained by swallowing duodenal tube until it lies beyond duodeno- 


jejunal junction, then injecting barium. Demonstrates that by this means a diver- 


ticulum of jejunum can be differentiated from a penetrating ulcer of lesser curvature ; 
roentgenograms but no cas@ report. 

” Butler, R. Weeden: Observations upon Multiple Intramesenteric Diverticula « 
Small Intestine. Brit. Jour. Surg., 21, 329-346, 1933-1034. 


Case 1.—Autopsy; female, age 65; carcinoma of colon; 20 jejunal diverticula 


f the 


symptoms during life. 

Case 2.—Male, age 63: 
diagnosis made; celiotomy—hundreds o 
Case 3.—Male, age 61; autopsy, arteriosclerosis, 50 diverticula 


two years history of abdominal symptoms. Roentgen 
f diverticula, nothing done; recovery. 
history of “flatulent 


dyspepsia.” 
Case 4—Female, age 72; operation 12 hours after onset of symptoms; multiple 
diverticula—one perforated—resection of two feet of intestine; recovery. 
Case 5.—Male, age 56; operation 12 hours after onset; perforation of one ot five 
large diverticula; resection; death on fourth day. 

Case 6—Female, age 72; operation 36 hours after onset; seven diverticula, one 
resection; death from uremia six days postoperative 
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Case 7.—Male, age 64; operation 24 hours after onset, great many diverticula—in- 
flammation with localized peritonitis around upper jejunum—nothing further done 
closure—recovery (probably diverticulitis of sigmoid as well). 
fraumatic Rupture of Intramesenteric Diverticula of the Jejunum. Brit. Jour. Surg.. 
25, 277-279, October, 1937. 
Male, age 42; “never had a day’s illness”; kicked by a horse, celiotomy, ruptured 
intramesenteric diverticulum found and closed—two other unruptured diverticula 
noted. Death ten hours after operation. Autopsy; additional ruptured diverticulum 
which had escaped observation at operation. 

Braithwaite, L. R.: A Case of Jejunal Diverticula. Brit. Jour. Surg., 11, 184, 1923 
1024. 

Male, age 54; “flatulent dyspepsia” for 30 years. Fifty paramesenteric diverticula; 
four feet of intestine resected at second operation after sidetracking anastomosis had 
proved ineffective. Diverticula demonstrated roentgenologically. 

Briggs, P. J., and Hurst, A. F.: Diverticulum at Duodenojejunal Flexure Simulating 
Radiologically a Gastric Ulcer. Guy’s Hosp. Rep., 82, 106-113, 1932. 

No operation—cites other radiologists’ experience 

Brites, G.: Trois cas de Diverticules du Jejunum, Folia anatomica Univ. Conim- 
brigensis (Lisbon), 2, 1-8, 1927. 

Three autopsy cases. Male, age 19, one diverticulum; male, age 65, four diverticula ; 
female, age 74, two diverticula. 

‘Brandes, K.: Uber Diinndarmdivertikel, Nebst einem Beitrag zur Beobachtung eines 
horizontalen Dtinndarmdivertikels bei einem Darmlipom. Deutsch. Ztschr. f. Chir., 
215, 390-402, 1920. 

Child, age six—single diverticulum on convexity of jejunum associated with a lipoma. 

Berry, J. A.: Multiple Diverticula of Jejunum. Lancet, 2, 496, 1927. 

Male, age 70; uremia. Autopsy—so diverticula in first six feet of jejunum. Two 
mesenteric lipomata not associated with diverticula. 

Buchwald, A., and Janicke, O.: Ueber Darmcystem (Enterokystome) als Ursache 


eines completen Darmverschisses. Deutsch. med. Wehnschr., 23, 868, 1887. 


Male, age six; operation, two large double cystlike “true” diverticula on mesenteric 


border—compressed jejunum causing intestinal obstruction—resection ; died. 

Buxton, St. J. D.: A Case of Diverticulum of the Jejunum. Jour Anat., 58, 84-87, 
1924. 

Male, age 48; autopsy, cerebral thrombosis—one “true” diverticulum, 18 inches below 
duodenojejunal angle, on mesenteric border. 

suzzi: Arch. f. path. Anat., efc., 100, 357, 1885. 

Male, age 77; autopsy, carcinoma of stomach, one diverticulum on mesenteric border 
—“true” type. 

‘Case, J. T.: Diverticula of Small Intestine Other Than Meckel’s Diverticulum. 
J.A.M.A., 75, 1463, 1920. 

(1) Male, age 61; “flatulent dyspepsia” for years. Diverticulum of jejunum demon- 
strated roentgenologically. Operation—multiple jejunal diverticula; resection; re- 
covery. 

(2) Male, age 71. Diagnosis of jejunal diverticula demonstrated roentgenologically. 
Operation, recovery. 

Jejuno-ileal Diverticula. Acta. radiol. (Stockh.), 6, 230-240, 1926. 

Reports eight more cases diagnosed roentgenologically. No further details. 

Christ, A.: Multiple Divertikel des Jejunum; Anatomische und klinische Beitrage zur 
Kennteis eines seltenen Krankheitsbildes. Deutsch. Ztschr. f. Chir., 236, 560-570, 
1932. 

(1) Male, age 58; three years of “flatulent dyspepsia.’ Celiotomy—4o diverticula 
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found by chance, adhesion to stomach divided. Recovery. Good roentgenog 
taken after operation (illustration). 

(2) Male, age 60; three days acute abdominal symptoms. Operation—obstru 
of ileum by mushroom-shaped coprolith, 6 by 4 by 3 cm., displaced from a d 
ticulum; 40 to 50 other diverticula. Enterotomy; recovery. 

“Christie, G. W.: Acute Inflammation of a Large Diverticulum of the Jejunum with 
Perforation. Brit. Med. Jour., 1, 990-991, 1922. 
Female, age 48; years of “flatulent dyspepsia”; subacute perforation with retentio1 
of contents. Excision of diverticulum resulted in narrowing of lumen requiring 
entero-anastomosis—recovery. 

*““ Chapman, J.: Report of a Case of Diverticulosis of the Small Intestine and Critical 
Review of Recent Literature. Ann. Int. Med., 7, 376, 1034. 
Male, age 66. Autopsy; multiple diverticula of jejunum, also diverticula of colon 

“ Chlumsky, V.: Experimental Work on Methods of Intestinal Anastomoses seitr. z 
klin. Chir., 15, 539, 1899. 

Cokkinis, A. J.: Observations on the Mesenteric Circulation. Jour. Anat., 64, 200, 

1930. 

* Cook and Hunt: Jejunal Diverticula. ANNALS OF SURGERY, 74, 746, 1921. 
(1) Male, age 54; “flatulent dyspepsia” for 15 months. One diverticulum demo 
strated roentgenologically; operation; excision of diverticula. Recovery. 
(2) Male, age 44; autopsy; one diverticulum of jejunum. 

* Cooper, Sir Astley: The Anatomy and Surgical Treatment of Abdominal Hernia, 
Philadelphia, Lea and Blanchard, p. 364, 1844. 
Male, age 50; autopsy; multiple jejunal diverticula, also cirrhosis of liver, intestinal 
obstruction, inguinal and femoral herniae. 

* Cornillon: Bull. Soc. Anat. de Par., 44, 525, 1860. 
Female, age 30; autopsy; placenta previa, single jejunal diverticulum in mesentery 

* Edel, M.: Arch. f. Path. Anat., 138, 347, 1894. 
Female, age 73; autopsy; seven jejunal diverticula; colonic diverticulosis. 
Edel states diverticula arise to one side or the other of the mesentery, especially the 
smaller ones. Hansemann has made the same observation. 

“Edwards, Harold C.: Diverticulosis of the Small Intestine. ANNALS OF SURGERY, 
103, 230-254, February, 19306. 
Twelve cases. Found at autopsy, seven; at operation, three; roentgenologically, 
two. 
(1) Male, age 55; autopsy; no symptoms during life—18 jejunal diverticula. 
(2) Female, age 38; “flatulent dyspepsia” for six to eight years. Preoperativ 
roentgenologic diagnosis positive. Resection. Recovery. The resected segment of 
intestine showed six or eight diverticula and also a nodule of aberrant pancreatic 
tissue on the antimesenteric aspect of the bowel. 


(3) Female, age 63; no history. Autopsy; six diverticula of upper jejunum. 


(4) Male, age 48; autopsy; no symptoms during life, single diverticulum. 
(5) Male, age 7; specimen received from Madras. Solitary diverticulum. 
(6) Female, age 62; solitary diverticulum (antimesenteric) found at autopsy. 


(7) Female, age 57; autopsy; malignant tumor in neck of diverticulum (patient died 
of “malignant disease”). 

(8) Male, age 53; acute onset (24 hrs). Operation; acute inflammation of diver- 
ticulum. Resection; recovery. 

(9) Male, age 49; abdominal complaints for six years. Diagnosed roentgenologi 
Excision of diverticulum, lumen of intestine narrowed, necessitating posterior gastro- 
enterostomy. 

(10) Male, age 55. Gastric ulcer. Preoperative roentgenologic demonstrati 
ulcer and jejunal diverticulum positive. Operation; partial gastrectomy, diverticulum 
not disturbed. Death. 
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(11) Male, age 69; “flatulent dyspepsia” for 18 months. Roentgenologic examina- 

tion showed several jejunal diverticula, also diverticula of the colon. No operation 

(12) Male, age 67; abdominal symptoms for two years. Foentgenologic examination 

showed two jejunal diverticula, No operation. 

Eggers, Carl: (personal communication). 

Female, age 62; one chronic gastric ulcer at pylorus, another high on lesser curva- 

ture. Gastro-enterostomy. Multiple (12) jejunal diverticula found during operation 

for ulcer. A few of these showed roentgenologically postoperative. Recovery. 

Erdmann, John F.: ANNALS OF SURGERY, 73, 244, 1921. 

Mentions having seen diverticula of the small gut. 

Fischer, Martin H.: “False” diverticula of the Intestine. Jour. Exper. Med., 5, 333, 
IQ00-I9OT, 

Pathologic specimens: (1) Single paramesenteric diverticulum of jejunum. (2) 
Multiple “false” diverticula along mesenteric border of ileum. 

Folliasson, Andre: Diverticula unique due jejuno-ileon. Ann. d’Annat. path., 42, 672 
6074, 1927. 

Describes a specimen of a single paramesenteric diverticulum. No history. 

Fagge, Hilton (ref. Treves’”): New revised edition, 1899, shows two specimens of 
jejunal diverticulosis and one single diverticulum of the jejunum with perforation— 
containing a pea, Fig. 21, p. 61 

‘Fort, F. T.: Solitary Jejunal Diverticulum of Long Duration; Complete Intestinal 
Obstruction, Operation; Recovery. Kentucky Med. J., 19, 1921; Trans. S. Surg., 
41, 292, 1928. 

Male, age 24; for eight years attacks of abdominal intermittent pain; acute onset; 
celiotomy—large antimesenteric diverticulum; resection (12 cm.) of intestine; 
recovery. 

“Fraser, I.: Diverticula of the Jejuno-Ileum. Brit. J. Surg. 1933, 21, 183, 1033. 
Female, age 30 (three previous attacks). Sudden onset; diagnosis, perforated gas- 
tric ulcer; operation on third day—perforation with abscess, intestinal obstruction, 
resection of four feet of involved intestine; recovery. Subsequent roentgenologi 
examination showed some diverticula still present. 

*Glaus (ref Kaspar”): Schweiz. med. Wch., 50, 1024. 

Female, age three; autopsy; congenital diverticulum and jejunum (ref. also Buch- 
wald and Janicke,”” and Moore™). 

Gant, S. G.: Diverticula, Diverticulitis and Peridiverticulitis. J.A.M.A., 77, 1415-1420, 
1921. 

Cites no cases of jejunal diverticula 

*Galindez, A., et A. Bianchi: Diverticulos multiples del Neon. Semana Med., 34, 640, 
1927. 

Male, age 53; autopsy; multiple diverticula. 

‘Gordinier, H. C., and Sampson, J. A.: Diverticulitis (Not Meckel’s) Causing Intestinal 
Obstruction. J.A.M.A., 46. 1585, 1906 
Female, age 45; three weeks’ acute abdominal symptoms. Operation; 13 “false” 
diverticula of jejunum—one inflamed causing adhesions and obstruction—this one 
excised, drainage to stump. Recovery. 

Gisbertz, H.: Multiple Dtinndarmdivertikel. Arch. klin. Chir., 165, 314-321, 1931. 
Male; autopsy; pulmonary tuberculosis, mesenteric tuberculosis, 300 “false” diver- 
ticula of small intestine. Some shown roentgenologically before death. Simple ex- 
ploratory celiotomy. Nothing done. 

Gladtke, Martin: Dtinndarmdivertikel. Deutsch. Ztschr. f. Chir., 224, 345-347, 1030. 
Female, age 14; volvulus of small intestine—resection of five feet; recovery. Speci- 
men shows a Meckel’s diverticulum and distal to this, widening of the intestine to 
the size of an infant’s head along mesenteric border, also an intramesenteric cyst 
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with four openings into the intestine; microscopic examination showed all coats 


present in cyst wall. 

“Godard, H.: Le diverticulose jejuno-ileale. Rev. de Chir., 65, 22, 1927. (Quoted by 
Fraser.*) 
Same case as described in next reference. 

* Godard, H., Bourdial, and Zourekatis, T.: Un cas de diverticulose jejuno-ileale. An 
d’anat. path., 9, 311-315, March, 1932 
Female, age 39; acute intestinal obstruction; volvulus of intestine, also diverticulosis 
of jejunum. Operation; volvulus untwisted; 70 cm. of jejunum resected (25 diver- 


ticula). Five years later a second resection (after roentgenologic demonstration of 
new diverticula), 80 cm. more resected showing 26 diverticula-—ten on left, 16 on 
right of mesentery. This speaks for acquired origin of diverticula. None present 


at this site at first operation. 

*Goinard, P., and Courrier, R.: Sur la Constation de Parasites Dans des Diverticules 
Multiples du Jejunum. Ann. d’Anat. Path., 6, 189-196, February, 1920. 
Female, age 61; profoundly ill, abdomen distended, fecal vomiting. Exploratory 
celiotomy: Jejunal diverticulosis with inflammation. Death. Autopsy: Multipl 


diverticula—eggs of strongyloides intestinalis. 
45 


Goinard, Pierre, Goinard, E., et Chevaux: Presentation d'une diverticulose de jejunum 
Résumé Presse med., 1, 298, 1928. 
Female, age 71; chronic obstruction. Autopsy: Multiple (65) diverticula along one 
meter of jejunum. 
* Goldfarb, S. J.: The Roentgen Diagnosis of Lesions of Small Intestine. N. Y. State 
Jour. Med., 34, 500, 1934. 
Describes technic and reviews general considerations. No case reports. 
* Good: Inaugural Dissertation, Zurich, 1895. 
Female, age 77; autopsy ; Six jejunal diverticula, one duodenal. 
*Graser: Arch. klin Chir., 59, No. 3, 1899. 
Discussion on etiology of “false” diverticula. No case reports. 
* Grassberger, R.: Wien. klin. Wechnschr., 10, 149, 1897. 
Male, age 73; autopsy; perforated duodenal ulcer, one jejunal diverticulum, on 
diverticulum of stomach, two of the duodenum, and multiple diverticula of the colon 
® Guthrie, D., and Hughes, F. A., Jr.: Diverticulosis of the Small Intestine. Surgery, 
I, 595-009, April, 1937. 
(1) Male, age 71; digestive disturbances; preoperative roentgenologic examination 
negative for diverticula. Operation: Resection of five feet of jejunum containing 
multiple (70) diverticula. Death. 
(2) Male, age 61; “flatulent dyspepsia’ for one year. (1) Gastro-enterostomy for 
duodenal ulcer—vicious circle—for this a second entero-enterostomy; recovery. At 
second operation three jejunal diverticula were found, the larger two of which were 
excised. N 
(3) Male, age 54; several large hemorrhages from bowel; transfusion. oentge) 
logic examination showed jejunal diverticula. Operation: Resection of 19 inches of 
jejunum which contained 22 diverticula. Recovery. 
* Hansemann: Virchows Arch., 144; Arch. f. path. Anat., 138, 347, 1896. 
Male, age 85; autopsy; 400 jejunal diverticula. 
*2 Harttung: Diinndarmdivertikel mit eigemartigen klinischen Erscheinungen. Arch 
klin. Chir., 143, 234-237, 1920. 
Female, age 66; resection of 20 cm. of jejunum for intramesenteric cyst, which ex- 
tended to both sides of mesentery, and was hen’s egg in size. Recovery. 
® Heidecker: Multiple Divertikelbildung des Duodenum und Jejunums. Ref. XV 
Taggsudostdtsch. Chir. ver. gbl. Chir., 3, 2728, 1927. Bruns Beitrage zur k! 
Chir., 142, 776, 1928. 
Male, age 54; multiple diverticula; “flatulent dyspepsia”—celiotomy, multiple diy 
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ticula (30) of jejunum; seven months later second operation; resection of involved 


ntestine. Recovery. 


‘Helvestine, F.: “False” Diverticula of the Jejunum. Surg., Gynec., and Obstet., 37, 


) 
I, 1923. 
(1) Male, age 70; autopsy; 58 jejunal diverticula—old prostatic, one bladder diver- 
ticulum—death from uremia. 
(2) Female, age 59; autopsy; peritonitis from ruptured gallbladder; one “false” 
diverticulum on antimesenteric border. 
: Hodenpyl: Proc. New York Path. Soc., p. 182, 1900. 
, Pathologic speciment of duodenum and upper jejunum seat of a number of thin- 
‘ walled cysts (diverticula). 
t Hunt and Cook: Jejunal Diverticula. ANNALS oF SURGERY, 74, 746, 1921. 
(1) Male, age 54; “stomach trouble” for 15 months. Preoperative roentgenologic 
. diagnosis of diverticulum of jejunum. Excision of diverticulum 3 by 3 cm. Recovery. 
(2) Male, age 44; acute onset 12 hours—appendicectomy—sudden death two days 
P later. One jejunal diverticulum found at autopsy. 
" Hunter, J. L.: A Mesenteric Cyst of Jejunal Origin Complicated by Retrojejunal Posi- 
tion of the Transverse Colon. Brit. Med. Jour., 2, 800, 1922. 
, Child, age seven days; autopsy; large, bilocular mesenteric cyst compressing jejunum 
10 cm. beyond the duodenojejunal flexure. Cyst “originated as an enteric diverticu- 
’ lum.” (Ref. Buchwald and Janicke’s’ case.) 
Jenkinson, Edward L.: Diverticula of the Small Bowel. Radiol., 12, 100-105, 1920. 
" Male, age 50; “flatulent dyspepsia” for three years. Koentgenologic diagnosis posi- 
tive, and confirmed at operation. Five feet of jejunum showed diverticula. Recovery. 
Symptoms unchanged. 
* Johnson, E. A.: Diverticula Spuria Intestinalis. Australian Med. Gaz., 25, 333, 1906. 
Male, age 90; autopsy; multiple large (3 by 2 inches) diverticula of jejunum, also 
a diverticulosis of the colon. 
"Jones, T. J., and Crile, G., Jr.: Diverticula of Jejunum; Report of 4 Cases. Am. 
Jour. Digest. Dis. and Nutrit., 3, 120-122, April, 1936. 
(1) Male, age 32; “flatulent dyspepsia’ for two years. Operation, excision of 
" jejunal diverticulum; recovery. 
" (2) Female, age 67. Roentgenologic examination showed two duodenal diverticula 
and many others in the small intestine. No operation. 
om (3) Male, age 42; “dyspepsia” for ten years. Presumptive diagnosis duodenal ulcer 
” and one diverticulum of jejunum (probable). No operation. 
(4) Female, age 40; three months’ abdominal symptoms. Roentgenologic findings: 
" Diverticula of duodenum (1), of duodenojejunal junction (1), and “one farther along 
At in the small intestine.’ Operation: Multiple diverticula of small intestine—larger 
= ones excised. Recovery. 
Kaspar, Fritz: Der Divertikelileus. Arch. klin. Chir., 141, 389-418, 1926. 
" Male, age 49; attacks of abdominal pain for many years. Celiotomy for intestinal 
ae obstruction due to old adhesions to diverticulum, other multiple diverticula; invagina- 
tion and suture, entero-anastomosis; recovery. 
Keith, A.: Diverticula of the Alimentary Tract of Congenital or of Obscure Origin. 
Brit. Med. Jour., 1, 376, 1910. 
h. Cites seven specimens of multiple diverticula of jejunum in London. 
“Klebs: Handbuch der pathologischen Anatomie, 1869. 
” “Kornmann (ref. Kaspar”): Zent. f. Chir., 1, 1912. 
Female, age 85; autopsy; multiple (62) jejunal diverticula. 
V “Levy, J. S., and De Groat, A.: Diverticula of Jejunum, Review of Literature and 
n Report of Two New Instances. Am. Jour. Digest. Dis. & Nutrit., 1, 708-713, 
December, 1934. 
r- (1) Male, age 75; vagabond American Indian; autopsy; multiple (25) diverticula. 
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(2) Female, age 42; ten years “flatulent dyspepsia.” Roentgenologic diagnosis p 
one “false” diverticulum. Excision; recovery (gallbladder and appendix al 
moved). 

* Lambret, O., et H. Surmont: Un cas de diverticules multiples du jejuno-ileon. Arch 
des. Mal. Appar. digest., 18, 765-771, 1928. 

Male, age 50; many previous abdominal attacks, obstructive crisis. Multiple diver- 
ticula on mesenteric border. Resection of 50 cm. Recovery. 

**Latarjet and Murad: Lyon chir., 11, 425, 1014. 

(1) Female, age 50; autopsy; one large diverticulum at duodenojejunal angle 
(2) Male, age 71; autopsy; multiple jejunal diverticula. 

“ Leriche, R.: Sept diverticules jejunaux, dont un tres volumineux immediatement apres 
l’angle duodeno-jejunal. Bull. et mem. Soc. Nat. de chir., 58, 1044-1045, July 9, 
1932. 

Male, age 61; symptoms 40 yrs. Roentgenologic diagnosis positive. Excised one 
large diverticulum. Recovery. 

* Lewis, F. J., and Thyng, F. W.: The Regular Occurrence of Intestinal Diverticula in 
Embryos of Pig, Rabbit, Man. Am. Jour. Anat., 7, 505, 1907-1908. 

® MacKechnie, H. N.: Diverticula of the Jejunum. ANNALS OF SURGERY, 74, 06, 
Ig2!. 

Female, age 43; markedly asthenic, “flatulent dyspepsia’ for several years. Obpera- 
tion, 13 jejunal diverticula; three duodenal diverticula; gastro-jejunostomy ; death, 
Autopsy. 

® MecMurrich, J. P., and F. F. Tisdall: A Remarkable Ileal Diverticulum. Anat. Rec, 
39, 325-338, 1928. 

Male, age one year (13 mo.) ; autopsy; paramesenteric “true.’ 

6! McWilliams, C. A.: ANNALS OF SURGERY, 73, 135, 192I. 
Male, age 71; acute abdominal symptoms for 24 hours. Autopsy; mesenteric throm- 


’ 


bosis, seven “false” jejunal diverticula. 

© Merkelbach, O.: Jejuno-ileal-Divertikel. Ztschr. f. Klin. Med., 124, 426-434, 1033. 
(1) Male, age 58; two years “flatulent dyspepsia.” Roentgenologic examination, mul- 
tiple jejunal diverticula. Operation, 40 jejunal diverticula found. Recovery. 

(2) Male, age 59; carcinoma of esophagus; Roentgenogram also showed diverticula 
of jejunum (personal communication of Rutimeyer and Baumann). 

® Melchior, N. D.: Chir., Bd., 25. 

“ Miller, A. M.: Isolated Diverticulum of the Jejunum. Am. Jour. Surg., 2, 116, 1931 
Female, age 42; “stomach trouble” three years. Preoperative roentgenologic diag- 
nosis. Excision of diverticulum; recovery. 

® Moore, N.: Brit. Med. Jour. 1883, 11, 1920. 

Male, age 40; autopsy; pneumonia (?); three “true” diverticula of jejunum on the 
mesenteric border. 

* McGrath, B. F.: Intestinal‘ Diverticula. Surg., Gynec., and Obstet., 15, 429, 1912. 
An autopsy specimen of multiple paramesenteric diverticula of small intestine. Re- 
mainder of article deals with diverticulitis of colon. Probably included in Rankin’s 
series. 

* Moreau, J., and Murdoch, J.: Diverticules du Jejunum. Arch. franco belges de Chir., 
28, 192-202, 1925. 

Female, age 63; digestive disturbance one year. Roentgenologic diagnosis of diver- 
ticula. Operation, multiple diverticula (12). Resection; death. 

*® Moynihan, Berkeley: Diverticula of the Alimentary Canal. Lancet, 212, 1061-1000, 
1927. Brit. Med. J., 3454, 513-514, 1927. 

General considerations—no case reports. 
’Neumann (ref. Kaspar”) : Deutsch. Ztschr. f. Chir., 126 (ref. Fischer*). 


Female, age 49; lumen of small intestine in one loop narrowed to diameter of a probe 


by scar tissue, ascribed to chronic inflammation arising from multiple diverticu 
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hols, A. G.: Montreal Med. Jour., 28, 387, 1800 
Female, age 64; autopsy, 45 jejunal diverticula 
eloblina, S.: Multiple Divertikel des Dunndarmes, z. sovrem. Chir. (russ), 5, 1930. 
Ref. Nach. zbl. Chir., 3, 3169, 1931. 
Female, age 61; “flatulent dyspepsia.” Preoperative roentgenogram showed two 
cas suggestive of jejunal diverticula. Operation, numerous jejunal diverticula— 
bean to pigeon-egg size; resection; recovery (a piece of bone—foreign body—found 
lying in one diverticulum). 
Osler, W.: Ann. of Anat. and Surg., 4, 202-207, 1881. 
Male, age 65; “flatulent dyspepsia’ for years. Autopsy, 53 diverticula of jejunum. 
Modesto Dalla Palma: Uber multiple Divertikel des Darmes. Pathologica, 18, 65, 1926. 
Female, age 73; autopsy; multiple paramesenteric jejunal diverticula. 
Poncher, H. G., and Miles, G.: Cysts and Diverticula of Intestinal Origin. Am. Jour 
Dis. Child., 45, 1064, 1933. 
Excellent bibliography especially on intramesenteric diverticula and cysts of ileum in 
children (ref. McMurrich and Tisdall”’). 


Pinninger and Burman: (ref. Rankin and Martin’) 


Male. Operation for obstruction; multiple diverticula on mesenteric border found; 


died 
Rave: Klin. Wehnschr. No. 15, 1926. 
Rankin, F. W., and Martin, W. J.: ANNALS OF SURGERY, 100, 1123, 1934. 
52 cases of diverticula of small bowel; of these 28 were multiple, and 24 were single 
39 jejunal, 11 ileal, two both jejunal and ileal. 
18 times found at operation; 31 times found at autopsy. 
38 were in males; 14 in females. 
Diagnosed roentgenologically three times in 956 roentgenologic examinations. 
No case was operated upon for symptoms thought to arise from diverticula. 
Symptoms: Thirty had “flatulent dyspepsia”; 11 had gallbladder syndromes, four 
operated on for gastric, duodenal or appendicular disease. 
Operative procedures: two invaginations, two excisions, one side-to-side anastomosis. 
Regnier, E.: Multiple Dunndarmdivertikel. Fortschr. a.d. Geb. d. Rontgenstr., 38, 
1101-1104, December, 1928. 
Female, age 58; “indigestion” for seven months. Roentgenologic diagnosis confirmed 
at operation and autopsy: Three duodenal diverticula and multiple (100 plus) jejunal 
diverticula. 
Renaud, Maurice, et Bergeret: Deux Diverticules de l’intestin. Bull. Soc. Anat. Paris, 
18, 220-223, 1921. 
Female, age 62; duodenal ulcer. Operation, duodenal diverticula, also multiple jejunal 
diverticula; 4 cm. from duodenojejunal angle an especially large diverticulum with a 
pedicle was excised; contained an enterolith. 
Reinhardt: Multiple Divertikel des Jejunus. Ref. viii Tagg. Ver Mitteldtsch. Chir. 
1925; Zentralbl. Chir., 1, 1091, 1926 
ikin's (1) Male, age 66 / All found Some associated with 
ae (2) Male, age 84 , at «duodenal and gastric 
Chir., (3) Female, age 86 \ autopsy diverticula. 
Rodenbaugh, Frederick H., and Ingber, S. Irving: Diverticula of the Small Intestine 
liver- \m. Jour. Roentgenol., 18, 62, 1927. 
edale, R. S.: Jejunal Diverticulosis. Surg., Gynec., and Obstet., 61, 223, 1935. 
1000, ) Male, age 60; autopsy; carcinoma of bladder, 24 jejunal diverticula; Taenia 
mata 55 inches long, head attached to ostium of a diverticulum (second case on 
cord, ref. Goinard and Courrier,“ strongyloides intestinalis ). 
2) Male, age 73; autopsy; carcinoma of esophagus, 15 jejunal diverticula. 
probe 3) Female, age 62; autopsy; arteriosclerosis, 23 jejunal diverticula, 250 colonic 
verticula. 
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™* Rosedale, R. S., and Lawrence, H. R.: Jeunal Diverticulosis. Am. Jour. Surg., 34, 


309, 1930. 

(1) Male, age 53; no history of indigestion. Autopsy ; diabetic coma, arteriosclerosis. 

six jejunal diverticula. 

(2) Female, age 61; autopsy; carcinoma of lung, multiple jejunal and ileal diver- 

ticula, also isolated chronic jejunal peridiverticulitis. 

(3) Female, age 28; autopsy; pulmonary tuberculosis, multiple diverticulosis of 
duodenum and jejunum. 

(4) Female, age 68; autopsy ; gangrenous appendicitis, multiple diverticula of jejunum 
(34) and of colon. 

 Rossle, R.: Miinch. med. Wehnschr., 57, 332, 1910 
Female, age 52; multiple (7) jejunal diverticula. 

Rothschild, N. S.: Diverticula of the Jejunum. ANNALS OF SURGERY, 82, 250, 1925 
Female, age 63; abdominal symptoms for 15 years. Preoperative roentgenologi 
diagosis of jejunal diverticulum. Operation, healed pyloric ulcer, gallstones, large 
“true” jejunal diverticulum on antimesenteric border. Cholecystectomy, appendicec- 
tomy, excision of diverticulum using base for posterior gastro-enterostomy. Recovery 

™ Roth: Arch. d. path. Anat., 12, 197, 1872. 

Rider, J. R.: Vet. Records, 10, 707, 1930. 

"’ Roevekamp: Fortschr. a. d. Geb. d. Rontgenstrahlen, 36, 298, 1927. 

Differential roentgenologic diagnosis between niche of lesser curvature and jejunal 
diverticulum. 
Female, age 28; Examined roentgenologically but not operated upon. 

' Rokitansky : Lehrb. d. Path. Anat., 2, 36, 1856. 

1° Santoro, Mario: Reperto radiologica et Operatorio di diverticolo del diguino. Arch. 
di. Radiol., 2, 121-127, 1925. 

'™ Schmidt, E. A., and Guttman, P. H.: Multiple Diverticula of Jejunum and Duodenum 
Simulating Gastric Diverticula and Complicated by Cholelithiasis. Am. Jour. 
Roentgenol., 31, 200-203, February, 1934. 

Female, age 50. Very poor condition following previous cholecystectomy for gall- 
stones, digestive disturbances continued. 
denojejunal diverticulosis. Exploratory celiotomy attempted but condition prevented 


Roentgenologic examination showed duo- 


completion. Death. Autopsy: Gallstone impacted in papilla of Vater; three duo- 


denal diverticula, and 59 jejunal diverticula in the upper 50 inches of intestine. 
2 Seippel: Inaugural Dissertation, 1895, Zurich (ref. MacKechnie™). 

Autopsy: Multiple “false” jejunal diverticula. 
13 Sheppe, W. M.: “False” Diverticula of the Jejunum. J.A.M.A., 82, 1118, 1924. 


Male, age 75; uremia. Autopsy; carcinoma of prostate, multiple (54) jejunal 


diverticula. 

4 Siera: Bol. Soc. Chir. Chile, 5, No. 15. 

1415 Simons, E. J.: Multiple Diverticula of the Small Intestines. Minn. Med., 2, 1928 

Male, age 57; three previous acute abdominal attacks, now sudden abdominal pain 

Diagnosis.—Perforated duodenal ulcer. Celiotomy Findings.—Upper jeunum con- 

tained innumerable diverticula. It was cyanotic and distended, and its mesentery 
milky white for two feet. Bowel stimulated with hot packs. Recovery. 

6 Somerford, A. E.: Two Cases of Intestinal Disease in Infancy; Congenital Diverticu- 
lum of the Jejunum. Lancet, I, 1015, 1930. 
Male, age seven months; melena for two months. 

cm., apparently had bled from this sac as the intestinal tract 


Autopsy: Sac (resembling small 


intestine) 9 by 4 by 2 
above was light and below the sac it was dark. 


G.: Perforation of a Jejunal Diverticulum. ANNALS oF SURGERY, 84, 
Je) 


"7 Spackman, J. 
778-780, 1926. 
Male, age 75; sudden onset of severe abdominal pain. 
seven diverticula, two largest acutely injected, one perforated. 
796 


Operation: Free, foul fluid, 
Resection of 15 
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cm. of jejunum. Death in 48 hours. Autopsy: Anastomosis intact; five additional 
diverticula found. None inflamed. 


* Spriggs, E. J., and Marxer, O. A.: An Address on Intestinal Diverticula. Quar. Jour. 


Med., 19, 10, 1925-1920. 
Diverticula of jejunum observed in seven patients. Duodenal diverticula also in one 
case. 

Stegmann: 300 Divertikel an Jejunum und Ileum. Ref. 55, Verh. deutsch. Ges. Chir. 
fortschr. Rontgenstr., 44, 118, 1931 
Same case as Gisbertz.”” 

"Stetten, DeWitt: Multiple Diverticula of the Upper Ileum. ANNALS oF SURGERY, 
73, 241, 1921. 

Male, age 38; several months’ “flatulent dyspepsia”; Preoperative roentgenologi 
Diagnosis: Diverticulosis of entire colon; two diverticula of jejunum. Operation: 
Excision of jejunal diverticula; recovery. 

Sudsuki: Ueber Divertikel am S Romanum (sigmoid). Langenbeck’s Arch. f. klin 
Chir., 61, 708, 1900. 

No jejunal cases cited. 

*Swanberg, H., and Montgomery, E. B.: Solitary Diverticulum of the Jejunum. Radiol., 
St. Paul, 7, 1926. 

Female, age 55. Diagnosed roentgenologically. 

‘Taylor and Lakin: Lancet, 1, 495, 1910 
Female, age 08. Autopsy: Pneumonia; multiple “false” diverticula of jejunum; 
colonic diverticulosis. 

Tengwall, E.: Case of Multiple Diverticula in the Jejunum. Acta Chir. Scandinav., 
68, 162, 1931 
Female, age 49; chief complaint bleeding from bowel and vague digestive disturbance. 
Roentgenologic examination showed many diverticula. Operation: Multiple diver- 
ticula for 50 cm. of jejunum, from hazelnut to hen’s egg in size. Resection. 
Rec overy. 
ngwall, Ernst: A Case of Diverticula in the Jejunum. Acta. Chir. Scandinav. 
(Stockh.), 68, 162-170, 1931. 
Female, age 49. Preoperative roentyenologic diagnosis: Multiple diverticula. Resec- 
tion. Recovery. 

* Terry, W. 1. and Mugler, F. R.: Diverticula of the Jejunum. Arch. Surg., 2, 347, 
1Q21. 

Female, age 59; operation No. 1 for duodenal ulcer—five diverticula of jejunum, two 
were inverted. Operation. No. 2 for intestinal obstruction by enterolith in a diver- 
ticulum. 
lreves, Frederick: Intestinal Obstruction, Jacksonian Prize Essay, p. 45, 1883. 
Speaking of false diverticula Treves considers them “hernial protrusions of the 
mucous membrane of the bowel through the muscular coat, and hence the common 
name ‘distension diverticula. In structure they are composed simply of mucous 
nembrane and peritoneum. They present in their walls no muscular fibers. The 

lining mucous membrane in the smaller pouches is quite normal but in the larger 

diverticula that membrane becomes atrophied and its glandular structures tend to 
lisappear. They may be met with in any part of the bowel, but are somewhat more 
often found in the large than in the small intestine. They have been seen in the 
duodenum, are comparatively common in the jejunum, and are encountered with still 
greater frequency in the ileum. They may appear in any part of the colon, but 
re most common in the sigmoid flexure and rectum.” 

*Usland, Olav: Diverticula jejuni. Norsk. Mag. Laegevidensk., 91, 101-112, 1930. 
Female, age 65. Preoperative roentgenogram shows jejunal diverticulum clearly. 
Resection. 

elle: Diverticula du jejunum. Arch. des. Mal. appar. digest. etc., 17, 786, 1927. 
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Male, age 62; previous gastro-enterostomy; still had complaints. Roentg 

examination showed good emptying of stomach also a jejunal diverticulum. 

was subsequently excised. 
® Virchow, R.: Verhandl. d. Berl. Med. Gesellsch., 21, 116, 1890. 

Male, age 70 plus. Autopsy: Multiple “false” jejunal diverticula 
1 'Vorhaus, M. G.: Recognition of Some Less Common Diseases: Duodenal] Jejunal 

Diverticula. J.A.M.A., 94, 165-169, January 18, 1930. 

Female, age 35. Roentgenogram suggestive. Operation: Excision of diverticulum 

just beyond duodenojejunal angle. Recovery. 
™ Walmann, H.: Virchows Arch. f. path. Anat., 14, 202, 1858. 

Description of museum specimen: Typical multiple (37), paramesenteric, jejunal 

diverticula. 
™ Watson, C. M.: Diverticula of Jejunum. A Case with Enterolith Causing Intestinal 

Obstruction. Surg., Gynec., and Obstet., 38, 67, 1024. 

Male, age 73; multiple diverticula with one enterolith causing obstruction. Resec- 

tion; recovery. 

* Weiss, Karl: Frankf. Ztschr. f. Path., 37, 96, 1920. 

Female, age 58; “flatulent dyspepsia’; Roentgenogram suggestive of jejunal diver- 

ticula. Autopsy; multiple diverticula for 140 cm. 
* Watanahe (ref. Kaspar”) : 

(1) Male, age 40; two diverticula; “false”; 40 cm. from duodenojejunal junction 

(2) Female, age 45; single large diverticulum, adherent to another loop; resection: 

recovery. 

S Walker, F. E.: J.A.M.A., 58, 1190, 1912. 

Female, age 11; diverticula of ileum, size of a fist, many smaller diverticula 
 Zengerle (ref. Kaspar”): I9o1t. 

Female; three previous abdominal operations; fourth celiotomy, seven diverticula, 

walnut to hazelnut in size, containing enteroliths, discovered. 

Discussion.—Dr. J. M. T. FINNEY, Jr. (Baltimore, Md.) was particu- 
larly interested in Doctor Gerster’s paper, because it so happened that in the 
last few years he had seen seven cases of duodenal diverticula, six jejunal and 
two of ileal diverticulitis. That seemed so unusual in view of the comparative 
rarity of this condition, that the literature was looked up quite thoroughly. 
As nearly as could be ascertained diverticula are supposed to occur in a ratio 
of 2 per cent in the duodenum and 0.2 per cent in the jejunum, while those in 
the ileum, other than Meckel’s, are so rare that no percentage has been given 
relative to the comparative frequency of their occurrence. The paper was 
additionally interesting because of the report of two or three cases of perfora- 
tion, a complication which seems to be exceedingly rare in diverticula of the 
duodenum or jejunum. As the speaker indicated, a large percentage of small 
intestinal diverticula seems to be found accidentally at autopsy, or in the course 
of operation for something else. That had also been his experience. Most of 
the diverticula which cause symptoms are associated with old, healed ulcers or 
biliary disease, so it is hard to say whether the symptoms are due to the diver- 
ticula or to the concomitant lesion. 

Diverticula are more apt to be demonstrable fluoroscopically, than roent- 
genographically. It is at times possible to miss one at first and pick it up 
later on. One large duodenal diverticulum they missed entirely on first exam- 
ination. In the 16-hour film there was a shadow overlying the transverse 
colon, which, on repeating the examination, was found to represent a large 
diverticulum of the third portion of the duodenum. A little compression ot 
the duodenum where the third portion crossed the prominence of the vertebral 
bodies, with a retrograde milking of the barium contents, promoted the filling 
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the large diverticulum which had been missed the first time. He thought 
; maneuver useful in demonstrating these duodenal diverticula at times. 

\ second case was of interest because of the multiplicity of the jejunal di- 
verticula which were discovered at operation. There must have been 200 to 300 
in the first six feet of jejunum. That patient was a female, age 75, and was 

perated upon for an acute intestinal obstruction. The diverticula were found 

incidentally ; they had not been diagnosed before operation. The obstruction 
was due to the splenic flexure of the colon having protruded through a defect 
in the diaphragm. After reduction of the hernia, the problem presented itself 
as to how to close this opening. The patient was old and was not in condition 
to stand a second incision; in addition the operator was working through a 
low midline incision, under a low spinal anesthesia, which made it impossible 
to adequately reach or suture the defect. In this dilemma he came in contact 
with a fibrotic spleen, and this was pushed up into the hole as one would cork 
a bottle. A roentgenogram taken at age 8&1, six years later, shows it still 
sticking up through the diaphragm. The jejunal diverticula were also demon- 
strable at this examination. 

\nother case is cited because of the universal extent of the diverticulosis. 
The patient was a female, age 77. The roentgenograms showed diverticula 
extending from the outlet of the stomach to the anus. One could see one 
large diverticulum of the second portion of the duodenum and also two smaller 
ones of the third portion; scattered down through the jejunum and ileum are 
many others, small and large. The colon showed innumerable sacs, after the 
main column of barium had been evacuated. 

Diverticula show quite well roentgenologically if one is careful to look for 
them, but it is sometimes difficult to demonstrate them in the course of a 
routine roentgenologic examination unless one is on his guard. 


Dr. FRANK S. Lynn (Baltimore, Md.).—Doctor Gerster’s voluminous 
bibliography indicates that the condition of diverticula of the small bowel is 
not as rare as one would gather from a cursory review of the literature. 


Case Report.—A white female, single, age 58, was admitted to the University Hos- 
pital September 15, 1937, with a diagnosis of intestinal obstruction. In 1911, she had 
had a gallbladder operation and, in 1924, was operated upon for uterine fibroids. The 


present attack came on 48 hours before admission. Various efforts were made to relieve 
the obstruction, both at home and after admission to the hospital, without success. Under 
spinal anesthesia a celiotomy was performed, and on searching for the site of the 
obstruction, a number of pouches along the mesenteric border of the jejunum were found. 
One intestinal segment of about 30 cm. contained from 25 to 30 diverticula varying in 
size from 0.5 to 4 cm. in diameter. The obstruction was caused by adhesions between 
the ileum and large bowel. The diverticula showed no evidence of inflammation or 
infection nor any tendency to perforate, and were left undisturbed. The obstruction was 
released, and the abdomen closed. The convalescence was uneventful, and the patient 
was discharged three weeks postoperative. 

\t the end of a month she was called back for roentgenologic examination. The 
third slide made from these examinations substantiates Doctor Gerster’s statement that 
these shadows do not, at times, show in the roentgenogram, notwithstanding the fact that 
their presence had been demonstrated at celiotomy. One film, however, showed three 
diverticula. The procedure suggested by Doctor Finney, Jr., of pressing on the duo- 
denum in order to demonstrate more clearly the diverticula of this portion of the bowel, 


is certainly well worth adopting in making roentgenologic examinations. 
r. J. M. T. Finney, Sr. (Baltimore Md.).—Every surgeon must have 
been impressed with the fact that the problems of the abdominal surgeon, 
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instead of becoming less as time goes on, are rather being continually added 
to. It is only within comparatively recent years that the question of diver- 
ticulitis has engaged serious consideration. Now, however, in addition to 
appendicitis, cholecystitis, colitis and tumors of various kinds, one must seri- 
ously consider the question of diverticulitis, in making his differential diagnosis 
in an acute abdominal condition. The clinical picture of diverticulitis is not 
infrequently so obscured by other complicating conditions that the diagnosis 
is rendered most difficult. I have found that where a diagnosis in an obscure 
abdominal condition cannot readily be made, the possibility of diverticulitis 
should always be borne in mind. 
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THE COMPLICATING EFFECTS OF DIVERTICULITIS OF THE 
COLON UPON ABDOMINAL SURGERY AND ESPECIALLY 
UPON SURGERY OF THE LARGE BOWEL 


VERNON C. Davin, M.D., ano R. KENNEDY GitcHRist, M.D. 


Cuicaco, IL. 


Ir it were not for the complications occurring in diverticula of the colon 
their occurrence would be of but academic interest. These complications, the 
result of infection in poorly drained, narrow-necked diverticular sacs, have 
been rather commonly observed and well described. They really represent 
the same happenings that occur on the right side of the colon in appendicitis, 
except that, in general, the infectious process in diverticulitis is more chronic. 
\dhesions of the sigmoid appendices epiploicae containing the diverticula to 
the pelvic peritoneum or surrounding viscera and scar tissue narrowing of 
the sigmoid, fistula formation between the sigmoid and bladder or other vis- 
cera, are more common than acute perforative abscess formation so com- 
monly observed in appendicitis and but only occasionally encountered in diver- 
ticulitis. 

In any major intra-abdominal surgery the presence of an infectious proc- 
ess in the field of operation is a hazard. This is well exemplified in surgery 
of the left half of the colon in the presence of diverticulitis. One of the most 
annoying complications in a one-stage abdominoperineal resection of the rec- 
tum is to find the sigmoid loop firmly adherent to the peritoneum of the small 
pelvis and bladder as a result of diverticulitis of the sigmoid. This condition 
is in contrast to the usual congenital, pliable attachments of the sigmoid to 
the lateral parietal peritoneum. The implications of this inflammatory attach- 
ment of the sigmoid are first, that when the sigmoid is finally freed from its 
attachments there is little pelvic peritoneum of suitable quality left to effect 
the peritonization of the pelvic floor after placing the carcinomatous bowel 
beneath it. Beyond consumption of time and technical difficulties this, how- 
ever, can usually be safely accomplished. 

The second complication from the effects of local peritonitis due to diver- 
ticulitis near a carcinoma of the sigmoid or upper rectum is the adhesion to, 
or perforation into, neighboring organs. As the sigmoid most commonly be- 
comes adherent to the bladder under these conditions, real difficulty is pre- 
sented in deciding whether the carcinoma is invading the bladder or whether 
the mass between the bowel and bladder is carcinoma plus diverticulitis. 
We have had several such decisions to make and a brief résumé of one case 
may be of interest. 

Case Report.—P. B., male, age 63, a diabetic, was admitted to the Hospital, June 
2, 1936, with a typical history and findings of beginning obstruction of rectosigmoid by 


a carcinoma. Due to urinary frequency a cystoscopy was performed which showed 


bullous edema of the dome of the bladder. 
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Operation.—A large growth, the size of an adult fist, was found involving the 
sigmoid and the fundus and posterior wall of the bladder, extending from the dom 
to the trigone. Many diverticula were present above the growth in the sigm¢ 
obstruction-resection of the sigmoid and about one-third of the posterior aspect 
bladder was carried out. The patient made a good recovery except for an abd 
wall infection which was due to the perforation of a diverticulum into the abdominal 
Pathologic Examination revealed, in addition to the carcinomatous ulcer of thi 
moid and apart from it, a perforation on the posterolateral aspect of the bowel. A p: 
could be passed through this perforation to the fat covering the wall of the blad 
This perforation contained pus. Histologic examination of this area showed chi 
granulation tissue but no carcinoma. It appears likely that the adherence of th 
to the bladder was as much from diverticulitis as from carcinoma. 


The third complication is of more importance and concerns itself with the 
development of pelvic peritonitis or a fatal general peritonitis as a result of 
inadvertently cutting into an area of active infection around an inflamed 
diverticulum or of even cutting into a diverticulum in the process of mobiliz- 


ing the sigmoid preparatory to resection. While it is difficult to prove beyond 


doubt, we feel much inclined to attribute the death of two obese patients to this 


Oo 
~ 


cause. Both of them had marked inflammatory adhesions between the sig- 
moid and parietal peritoneum of the small pelvis. In neither patient was 
there found, at autopsy, any other cause for the development of the perito 
nitis. Our assumption in regard to this origin of peritonitis 1s somewhat 
supported by the experience in two other male patients where a small fecal 
fistula developed in the posterior wound, following a one-stage abdomino- 
perineal resection of the rectum. These fistulae persisted for many months 
after the operation and in one patient occasionally discharged feces a year 
after the operation. 

That unsuspected diverticula of the sigmoid may be easily opened when 
ligating appendices epiploicae, is well known. This procedure is avoided, for 
that reason, in the bowel which is to remain intra-abdominal or even buried 
in the abdominal wall, and is employed only to remove the excess fat in the 
portion of the colostomized bowel above the skin level. In spite of our knowl- 
edge of these facts, coupled with an effort to handle the colon as gently as 
possible, we have had at least five serious abdominal wall infections around 
terminal colostomies which were due to perforation of diverticula in the por- 
tion of the bowel passing through the abdominal wall. In these cases the 
abscess contained foul pus and gas and the openings of the perforated diver- 
ticula were seen. It is not uncommon to see thin-walled diverticular sacs in 
the sigmoid, and as we know that the mucosa of the bowel covered with fat 
is the only resistance to perforation, it is not surprising that perforation should 
take place. 

In our opinion the most compelling force to accomplish the perforation 1s 
an increase of intra-intestinal pressure and this is accomplished, in an 
colostomy, by keeping the bowel closed by ligature or clamps for one to t 
days, in which event an increasing distention of the bowel takes place. 


has been our practice to open the colostomy within 24 hours after its to! 
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tion, to insert a catheter into the bowel and gently irrigate it, thus relieving 
the intra-intestinal pressure. Of late, however, we have removed the ligature 
closing the proximal colon in several cases at the close of the operation. This 
is made safe by surrounding the bowel at the operation by crisscross layers 
of flat sponges well covered with zinc oxide ointment. The peritoneum of 
the bowel and the gauze adhere to each other and make an immediate water- 
tight protection of the abdominal wall from the bowel. These dressings are 


left in place for at least a week as they become firmly attached to the perito- 


neum of the bowel. We are of the opinion that the danger of early opening 


of the bowel after colostomy is overemphasized and that, on the contrary, 
early opening is indicated, not only to relieve the discomfort of the patient 
from the distention but also to decrease the danger of perforation of diver- 
ticula in the distended bowel. Perforations of diverticula into the abdominal 
wall have implications other than the necessity of opening an incision and 
draining an abscess. Persistent sinuses leading to the site of perforation with 
recurrent infection are exceedingly annoying, but of more serious import, we 
helieve, 1s an increase in the number of instances of thrombophlebitis occur- 
ring in these patients. 

\nother serious situation occasionally appearing coincidentally with the 
development of a deep abdominal wall infection is a reflex paralytic ileus, in 
which the patient becomes distended and vomits but has no general abdominal 
pain. On opening the abscess the paralytic ileus quickly subsides. We have 
observed this type of paralytic ileus due to deep abdominal wall infection in 
other types of bowel resection and after stomach resection. 

If perforation of sigmoid diverticula were concerned only with abdominal 
wall infection, its seriousness would not be great but the danger of perfora- 
tion of diverticula intra-abdominally in acute overdistension of the bowel must 
be considered. That acute distension of the colon is a predisposing factor to 
perforation of a diverticulum is instanced by a patient who had had a perfora- 
tion of a sigmoid diverticulum during the administration of a large barium 
enema. The brief case reports of two patients with fatal peritonitis follow- 
ing perforation of diverticula in a bowel distended from obstruction are here- 
with cited which illustrate this complication : 

Case 1.—N. W., female, married, age 48, was admitted December 15, 1036, with 

history of six months of diarrhea. Examination showed a carcinoma at the recto- 
sigmoid encircling the rectum. The abdomen had been distended. Six days before 
examination a chill was followed by a temperature of 103° F.; white blood cells, 25,000; 

nderness and rigidity in left lower quadrant of the abdomen, and distension. Operation 
vealed a spreading peritonitis from a perforated diverticulum in the sigmoid loop. 
her indurated diverticula of the colon were palpated. Death in five days. 

his case illustrates the danger of obstruction of the bowel where the colon 

ins thin-walled diverticula. 

Case 2.—Patient of Dr. Gatewood: T. L. H., female, married, age 77, was ad- 

July 1, 1936, with the history of bloody diarrhea for five months. An encir- 
arcinoma was found 14 cm. from the anus. Operation revealed an inoperable 
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carcinoma because of local attachments of the tumor. The bowel was divided ind 
the proximal ligated loop brought out for an end colostomy. The colostomy was opened 
two and one-half days after the operation. Gas and feces escaped; the nausea, disten- 
sion and temperature continued; white blood cells, 16,000. A few days later, a mass was 
present in the abdomen medial to the colostomy. Patient died. Autopsy showed gener- 
alized peritonitis with feces in the abdomen. Twelve cm. proximal to the colostomy. 
an opening I cm. in diameter was found in the colon. One inch distal to the perforation 
was a diverticulum which was surrounded by granulation tissue into which the diver- 
ticulum had almost perforated. In that portion of the sigmoid drawn through the ab- 


dominal wall there were three diverticula near an abscess in the abdominal wall. 


This patient had had diverticulosis perhaps diverticulitis—for years. 
Some factor had caused perforation, with resultant death from peritonitis. We 
suggest that the increased intra-intestinal pressure from an obstructing car- 
cinoma, coupled with 48 hours of obstruction at the time of operation, was 
a factor to be seriously considered. 

The last phase of infection of and around diverticula of the colon which 
may complicate operative procedures, or occur as the sole lesion, concerns 
itself with pylephlebitis arising in the veins around an area of diverticulitis. 
This condition is admittedly rare or unrecognized when originating from this 
source, When compared to its rather easy recognition when it occurs as a com- 
plication of suppurative appendicitis. Very few references in the literature 
could be found pertaining to this source of pylephlebitis. H. Siegmund! 
refers to the possibility of septic thrombophlebitis originating from an infected 
diverticulum but mentions no case he has observed. Erich Lewin? reports 
the examination of a patient with liver abscesses in whom the autopsy revealed 
the origin of the septic thrombophlebitis to be from the veins around an in- 
fected diverticulum. Brief reports of two cases of pylephlebitis arising from 


infected thrombi in the veins and an infected diverticulum are appended : 


Case 1.—A doctor, age 60, was seen in consultation because of a succession of chills, 
fever and sweats which had been occurring for about three weeks. The symptoms usu- 
ally occurred every other day and during the interval he felt well. Leukocyte count, 
15,000. His general physical condition was good. There was no jaundice; neither his 
spleen nor his liver was enlarged. The only history of significance concerned several 
mild attacks of lower, left-sided abdominal pain associated with soreness, which had 
been diagnosed as diverticulitis. At the time of examination he was slightly tender 
and had some slight muscle resistance over this area. A diagnosis of septic thrombo- 
phlebitis was made with possible origin about an infected diverticulum. Two weeks 
later jaundice occurred. His liver and bile ducts were explored without any significant 
findings. The disease continued with increasing severity for several weeks, when death 
ensued. A postmortem examination revealed an inflamed diverticulum of the sigmoid 
and a vein running from it which contained a soft, infected thrombus. The liver con- 
tained countless small abscesses. There were no other significant findings. 

Case 2.—A doctor, age 69, rather obese and pale, complained of having had _ re- 
peated attacks of discomfort in the abdomen, accompanied by the production of large 
amounts of gas. Four to six weeks later, he developed jaundice, chills, fever and sweats 


and was hospitalized by Dr. LeRoy Sloan, and a general examination was carefully 

“ . . " ° : = e The 
conducted. Multiple diverticula of the sigmoid and transverse colon were found. — [he¢ 
gallbladder did not fill but no stone shadows were seen. He was again examined at 
etic. 


1 


the termination of a chill, when his temperature was high and he was very apat 
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His abdomen was soft and was not tender on pressure. The liver was slightly enlarged 
iad a sharp edge. He was markedly jaundiced. His urine was negative except 
bile. His leukocyte count was increased. Death occurred a few days later. The 
yostmortem examination revealed an infected diverticulum of the sigmoid, an infected, 
hrombosed vein leading from it and multiple abscesses of the liver. 


While neither of these cases occurred as a complication of abdominal 
surgery, they indicate a possible source for septic pylephlebitis, and emphasize 


the insidious and sometimes unsuspected role that diverticulitis plays in the 


production of serious lesions apart from their local manifestations. 


CONCLUSIONS 


Diverticulitis is a source of some of the serious complications encountered 
in surgery of the left half of the colon and presents a suggestion of the im- 
portance of increased intra-intestinal pressure as an etiologic factor causing 
the perforation of sigmoid diverticula. 


The early opening of end colostomies is advocated. 
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THE SURGICAL TREATMENT OF INTRACTABLE, CHRONIC 
ULCERATIVE COLITIS 
Henry W. Cave, M.D. 
New York, N. Y. 


THE permanent cure of extensive, intractable chronic ulcerative colitis de- 
mands the complete removal of the diseased bowel. Less radical measures 
have proven inadequate. Too many patients suffering from this disease have 
been lost by being temporarily relieved following medical treatment, wander- 
ing from hospital to hospital, from one physician to another and gradually 
but steadily losing ground. 

Medical management—which has consisted principally of rest in bed, high 
caloric, high vitamin, low residue diet; irrigations; the elimination of focal 
infections; the use of vaccine and serums in the intractable cases—has, for 
the most part, been ineffectual. It seems unreasonable to assume that a dis- 
ease which has caused such extensive infiltration and marked scar tissue pro- 
duction in the deeper layers of the colonic wall could be reached by any known 
medical procedure. We are not convinced that the disease is due to a specific 
organism, but that a variety of different organisms play a role as etiologic 
agents. Many of the very severe cases are complicated by mixed deficiency 
states. They are often accompanied by characteristic changes in the small 
bowel, demonstrable roentgenologically, which are identical with those ob- 
served in sprue. Intestinal allergy may play also an important role in the 
exacerbations which are notable in this disorder. I believe, although it may 
be difficult to prove statistically, that the percentage of lasting or permanent 
cures has been exceedingly small; therefore, colectomy, partial or total, is a 
measure of necessity. 

Indications for Surgery.—Apart from the acute emergencies of impending 
perforation or massive repeated hemorrhage, surgical treatment should be 
withheld until two factors have been evaluated: the clinical response to con- 
servative treatment, and the degree and extent of permanent damage to the 
colon. This frequently entails study of the patient over a relatively prolonged 
period. Disturbances of fundamental physiology must be corrected. The 
influence of diet must be determined by repeated and accurate trial. Deficiency 
states must be recognized and effectively combated. And if pathogenic bac- 
teria are recovered on cultures, autogenous vaccine should be used. Failure 
to achieve definite clinical improvement by these measures, persistence and 
progression of the lesions as seen at proctoscopy, and roentgenologic evidence 
of progressive fibrosis of the colon with pseudopolypoid degeneration of the 
mucosa, constitute the elective indications for surgery. 

Operative Procedures——Three operative procedures, frequently per- 
formed, have no place in the management of intractable chronic ulcerative 


colitis. Appendicostomy, cecostomy and colostomy are based upon false 
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premises, 7.¢., the assumption that medicated irrigations will eliminate infec- 
tion and therefore accomplish cure. In our experience, these procedures are 
not curative or even palliative, and they complicate subsequent radical surgery 
when and if this becomes necessary. 

Partial colectomy is justified in well selected cases, where the disease is 
definitely limited to one portion of the colon, the Mikulicz type of resection is 
ideal and relatively safe. If the rectum and lower sigmoid are alone involved, 
a combined abdominoperineal resection in two stages will minimize the com- 

: 


plication of peritonitis. 


lleostomy in the past has been employed as a curative measure; in the 
light of our present knowledge this procedure as such has been discarded. 
By diverting the fecal current sufficiently early in the course of the disease, 
lives have been saved. A _ striking clinical improvement is seen, yet the 
toxemia, although temporarily diminished, persists and the patient is not cured 
until the infected colon is removed. I[leostomy is an easily performed sur- 
gical maneuver, yet attended with considerable danger ; the mortality has been 
high due to rapid and excessive loss of fluids, chlorides, to peritonitis, and to 
the fact that though a simple procedure it has too often been postponed too 
long. 

Cattell! has a 22 per cent mortality following ileostomy; in a small series 
of cases operated upon at the Roosevelt Hospital, the mortality was 40 per 
cent. Kunath? cites an 83 per cent mortality following ileostomy performed 
in 12 cases. As a preliminary step to colectomy it is essential. 

Colostomy is of value in diverting the fecal stream, particularly where 

ily the lower sigmoid and rectum are involved, and in many instances as- 
suring the patient of less inconvenience than ileostomy. 

lleosigmoidostomy, preferably end-to-side, as a first-stage measure prior 
to subtotal colectomy, has been successfully utilized ; however, there is grave 
danger that by such a measure the disease process may extend into an other- 
wise healthy rectum. I wish to emphasize the fact that it is only in an exceed- 
ingly small group (less than 10 per cent) of segmental colitis that ileosig- 
moidostomy is ever justified. It is important to state clearly that this proce- 
dure is unwarranted if the descending colon and rectum show the slightest 
involvement. 

Probably one of the first subtotal colectomies performed in this country 


‘chronic ulcerative colitis was in a patient of Howard Lilenthal’s,* in 1goo. 


His patient, a girl, age 25, had been operated upon previously elsewhere, a 


sided colostomy having been performed. Lilienthal closed the colostomy 
anastomosed, end-to-end, the terminal ileum and the lower sigmoid, later 
ecting from left to right the entire colon. This patient made a satisfactory 
very and is living to-day. Since then, numerous surgeons have in a few 
inces found it necesary to remove the colon for this disease. No large 
es of colectomies have been reported in this country except six cases re- 
ted by Rankin,* in 1931, five others,” in 1935—at the Lahey Clinic where 
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Cattell® has performed 16 total and six partial colectomies, and at the Mayo 
Clinic,’ where 40 colectomized patients were recently studied. 

Our awakened interest in the surgical treatment by radical measures began 
in Februrary, 1936; prior to this time, cecostomies, appendicostomies and 
ileostomies, as curative procedures, had been carried out in a fair number of 
instances. Our experience has not been a large one—our series is too small 
(six) and not sufficient time has elapsed to report on late-results—yet we 


are convinced that with adequate preoperative preparation and adhering to 


certain technical principles the entire diseased large intestine can be removed 
without great risk. 

Preoperative Preparation—When radical surgery is indicated, preopera- 
tive measures should be carefully and thoroughly instituted. Repeated small 
transfusions; twice daily of 1,000 cc. of intravenous 5 per cent glucose in 
saline ; occasional colonic irrigations with warm saline solution, low or non- 
residue diet, 72 hours prior to operation lead and opium pills which tend to 
diminish the size of the bowel making it technically easier especially at the 
second stage, when practically the entire bowel is removed. 

Anesthesia —In our hands avertin and cyclopropane has proven a safe 
combination and ensures satisfactory relaxation. We have made it a prac- 
tice that immediately the cyclopropane was started the avertin should be 
withdrawn from the rectum. However, we are not averse to the spinal anes- 
thesia with nupercaine (Ciba) 1 to 1,500 (Howard-Jones dilution). 

Operative Technic.—Three separate stages (occasionally four) are usually 
required to perform a total colectomy. 

First Stage —Transverse permanent ileostomy six inches from ileocecal 
valve through a right McBurney incision; thus the small intestinal contents 
are brought out on the anterior abdominal wall, the distal end of the divided 
ileum is dropped back; if stricture of the colon exists, it is preferable to 
establish a mucous fistula of the distal divided end; transfusion immediately 
at end of operation. 

Second Stage.—At least five to eight weeks and even longer should elapse 
between the first and second stages to insure reestablishment of water balance, 
gain in weight and general improvement; a long left paramedian incision. 
The omentum is detached from the transverse colon, thus simplifying the 
removal of this portion of the bowel as well as preserving the omentum to 
cover in raw areas and so lessen the possibility of intestinal obstruction. The 
small segment of terminal ileum, the ascending, transverse, descending, and 
upper sigmoid colon are removed, leaving only approximately four inches of 
lower sigmoid above the peritoneal reflection. Meticulous care should be 
exercised in keeping the intestines completely covered with warm moist pads, 
with peritonization of the raw surface after removal of the ascending portion, 
before proceeding with the resection of the transverse portion, and so on down. 
In dividing the transverse mesocolon a sudden fall in blood pressure may 
occur, if this happens we have found it advantageous to transfuse. In sever- 
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ing the lower sigmoid a guarded rubber clamp, as advised by Rankin,® has 
heen applied to avoid soiling from cutting through, as sometimes happens 
with a heavier crushing clamp. The stump is sutured in several layers with 
fine chromic catgut and reinforced with two rows of mattress sutures of fine 
silk. At times it may prove safer to suture the open lower sigmoid stump 
to the anterior abdominal wall. Needless to say, careful hemostasis is essen- 
tial. A Levine tube in the stomach prevents postoperative gastric dilatation ; 
sufficient sedation keeps a patient comfortable; and large quantities (3,500 to 


5,000 cc.) of intravenous fluids will lessen the degree of postoperative reaction. 


Third Stage -—Combined abdominoperineal resection in one stage two to 
six months after the second stage to permit of satisfactory rehabilitation. 
More rapid convalescence ensues if the perineal wound is sutured in layers, 
leaving a small rubber drainage tube at the upper angle near the tip of the 
coccyx, in order that the cavity may be irrigated daily with 1 to 1,000 iodine 
solution to promote healing. Transfusion immediately at end of the operation. 

In a few selected cases a two-stage maneuver possibly meets requirements ; 
this naturally is predicated upon the proven presence of a normal sigmoid 
and rectum. Ileosigmoidostomy, end-to-side, at the first stage ; subtotal colec- 
tomy comprising the second. Where the left colon and rectum alone are dis- 
eased, a two-stage procedure is all that is necessary ; first transverse colostomy 
with removal down to lower sigmoid ; second-stage combined abdominoperineal 
resection. 

Occasionally, in the particularly debilitated bad risk patient, four stages 
are safer; the second stage would then consist of removal of the ascending 
and transverse colon, leaving the splenic flexure, descending and upper sig- 
moid colon for the third procedure. 

Since Februrary, 1936, we have performed six colectomies. Two total 
colectomized patients have been entirely completed; one still has remaining 
the lower sigmoid and rectum, two others have had ileosigmoidostomies and 
subtotal colectomies and one had had a partial colectomy of the descending 
colon. All six were females; all had been ill for three years or more; one 
15 years. All complained of diarrhea, with blood, mucus and pus in the 
stools ; loss of weight and of being chronically ill. There have been no fatal- 
ities. All wounds have healed per primam. These patients all had remark- 
ably smooth postoperative convalescence, due, I believe, to careful and suffi- 
ciently prolonged preoperative preparation and to self-immunization from the 
presence of a diseased colon for a long period of time. In all there has been 
an amazing gain in weight after the preliminary ileostomy as well as after 
the more radical colectomy. With the patients who have had the complete 
operation of total colectomy, it has been found that the ileal stoma is dis- 
charging less frequently with fairly well formed movements, in other words, 
taking on the characteristic of a rectum, only, however, after the third stage 
had been carried out with removal of lower sigmoid and rectum. Cattell had 
previously observed this compensatory phenomenon. 
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RESUME OF THE CASE HISTORIES OF SIX COLE( TOMIZED PATIENTS 


Case 1.—No. 17, 960: N. L. G., female, age 54, was admitted to Roosevelt 
pital, February 1, 1936, with the history of having been taken ill in Egypt, in 
with severe attacks of dysentery, not associated with fever. Since that time, th 
rhea has been chronic and constant. During the first two or three years, ther 
periods in which blood and mucus were present in the stools. She has been t 
with emetin and yatren. A diagnosis of chronic ulcerative colitis was made in 1935 

Treatment has consisted of a variety of diets, small doses of cascara, bellad 
and sedatives at night. She is sensitized to milk, cod liver oil, and haliver oil. 


weight four or five years ago was 122 lbs. Present weight, 77 Ibs. 


1 
i 


Physical Examination showed a much emaciated, middle aged woman. No atrophy 


or soreness of the tongue. Heart is normal in size and position; sounds of good qual- 


ity. Lungs are clear. No enlargement of lymph nodes. Abdomen is distended here 
is marked visible peristalsis. No enlargement of liver, spleen, or kidneys. There was 
intermittently present, in the right lower quadrant of the abdomen, a firm, sausage-like 
mass, some 3 cm. in length, easily movable, and slightly tender. Sigmoidoscopic exami- 
nation, up to 25 cm., showed an entirely normal mucous membrane, without any evidence 
of pus or presence of an inflammatory process 

Laboratory Data.—Cultures were negative for bacteria and amoebae; agglutination, 
negative. Roentgenologic examination of stomach, negative. Forward progress of the 
barium meal was accelerated until the sixth-hour-fill was reached; at this point, a delay 
occurred. Immediately upon entering the cecum, the barium passed forward rapidly. 
There was a narrowed and apparently stiffened area of small intestine seen arching up 
to the left, joining the mesial border of the cecum. This was interpreted as indicating 
a thickened and stiffened terminal ileum corresponding to the mass which was palpable. 

This patient seemed to present a picture typical of partial obstruction. Preopera- 
tive diagnosis: Chronic ileitis; partial obstruction. 

Operation—March 1, 1936: Long right rectus incision. Findings revealed a small, 
thickened, and inflamed terminal ileum; the pathology picture affected the cecum, ascend- 
ing, and transverse colon almost down to the midportion of the descending colon. The 
wall was thickened. There was considerable subperitoneal scarring. Ileocolostomy, 
side-to-side; transfusion given at the close of the operation. Exceedingly smooth and 
satisfactory postoperative course. 

Second Operation—April 13, 1936: Subtotal colectomy. A long left paramedian 
incision. The remaining terminal ileum and the entire large bowel were removed down 
to approximately two inches above the ileosigmoidostomy anastomosis. 

This patient had a very smooth postoperative course, and made an_ uneventful 
recovery. The pathologic report was chronic colitis, nonspecific; polyposis of colon. 

Follow-Up.—This patient has been seen every two or three months. She has gained 
26 Ibs. in weight. Has two Powel movements a day, one in the morning and another 
in the afternoon. Last follow-up note was in July, 1936. She was perfectly well and 
was maintaining her weight. 

Case 2.—No. A 362,522: L. P., female, age 53, was admitted to Roosevelt Hos- 
pital, April 22, 1936, with a history of having been taken ill 15 years ago, in 1921, with 
a siege of diarrhea with five to eight stools a day consisting of blood and mucus, ac- 
companied by severe abdominal pain and cramps. Medical management gave some relief. 
She had had similar attacks in 10931, 1933, and two and one-half months ago. Her 
condition had become progressively worse, with a 15 lb. loss of weight. 

Physical Examination showed a chronically ill, nervous woman. Aside fi 
blowing systolic murmur at the apex, the examination was essentially negative ex 
for the local condition. Tongue was smooth and atrophic. Abdomen moderatel) 
tended, tympanitic, and exhibited generalized tenderness to palpation. Proctoscop! 
amination revealed an acutely inflamed mucosa which bled. There were patcl 
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I2 CMi.> not much narrowing or stif 


) 


lent exudate, but no definite ulceration up t 
She ran a temperature ranging between 100 
hemoglobin, 84 per cent; white blood 


of the wall. and 102° F 


Data.—Red blood cells. 4,500,000 ; 


Laborator\ 

4,900, with 55 per cent polymorphonuc lears. 
Stools negative for dysentery Bacilli; no amoebae were discovered. 
involvement of the entire colon, inter- 


Gastric analysis showed low hydro- 


chlorie acid content. 
Roentgenologic examination showed extensive 


| as a chronic ulcerative colitis. 
[he patient was treated medically for four weeks with bismuth, infusions of normal 


prete 


and glucose, emetine, liver extract, and belladonna. 
\ terminal transverse ileostomy was performed. She 
for rehabilitation at 


saline 

Operation. May 2, 1030: 
made an uneventful postoperative recovery and was discharged 
e prior toa proposed colectomy. 


10n 
19360 (about five months after the terminal ileos- 


Second Operation.—September 23, 
tomy): The entire colon was removed, leaving only about five inches above the perito- 
neal reflection in the pelvis. 

Pathologic Examination —Eight cm 
6 cm. in the cecum and 2.5 


The patient was transfused during the operation. 
of terminal ileum and 52 cm. of colon, which 
had a diameter of cm. in the sigmoid, had been resected 
The wall of the colon was thickened throughout and had a fibrous texture on section. 
The mucosa of the colon had a varying amount of polypoid regeneration springing from 
the denuded surface. The polypi were 2 to 4 Mm. in length, with the intervening tissue 
us, gray 1n appearance, and presented cracks which penetrated into the muscular 
transverse colon, and the greatest number of 


coat. The widest ulceration was in the 
polypi in the cecum. 

Sigmoidoscopically, the mucosa was deeply ulcerated, with fibrosis extending down 
» the submucosa and between the muscle fibers. There were some areas of regener- 
The ulcerated zones were infiltrated by lymphocytes, polymorphonuclear 
granulation tissue arising within 


ating mucosa. 
leukocytes, and eosinophils which extended into the 
muscularis. 
Follow-Up. 


She has gained about 


This patient has been seen every two or three weeks since her opera- 
15 lbs. in weight. Her ileostomy is discharging a watery 
secretion almost continuously, and she has some blood and mucus discharged from the 
im and rectosigmoid that was left. Before this patient is completely cured, I believe 
moval of the lower sigmoid and rectum will be necessary. 

Hospital, patient has gained 29 lbs. in 


rectt 


re 
April 12, 1937.—Since discharge from th 
ght. The ileostomy has an almost constant drainage, with occasional blood and 


us by rectum. Proctoscopic examination reveals an acutely inflamed, granular, bleed- 


mucous membrane. 


Third Operation—May 28, 1937: Combined abdominoperineal resection of remain- 
Five hundred cc. of blood given by direct method immediately 


sigmoid and rectum. 
wing operative procedure. The patient withstood the operation well and was out 

ed on the eighteenth day postoperatively. 

Pathologic Examination.—The walls of sigmoid and rectum are indurated and thick- 

The mucosa is granular, red and moderately eroded. Microscopic examination 

ils a typical picture of ulcerative colitis. Mucosa heavily infiltrated by lymphoid 
Many small zones of erosion and masses of lymphocytes and fibrosis of wall. 

it discharged July 18, 1937, with ileostomy functioning satisfactorily and her gen- 

condition is good. 

1937.—Patient was seen in the Chronic Ulcerative Colitis Clinic and 


was becoming less, and there was a 


sug- 


November 1, 
rts that the drainage from the ileostomy 
on of formed bowel movements. 

Case 3.—No. 305,411: G. C., female, age 36, was admitted to Roosevelt Hospi- 
1936, with the history that in 1924, 13 years ago, 
without blood or mucus. 


October 17, her present illness 
n with diarrhea, six to ten stools a day These attacks 
ued off and on until 1934 when she first noticed mucus and blood in the stools 
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She soon lost weight, became weak and easily fatigued. At this time, she was ving 
somewhere between 15 and 20 stools a day. She had tried many diets without benefit. 
In February, 1936, she was having from 20 to 30 evacuations a day, with much dis- 
tension, and a great deal of abdominal pain, rectal bleeding in large amounts, and dis- 
tressing anorexia. 

Physical Examination showed a thin, undernourished, emaciated woman. Skin. dry. 
Abdomen spastic and exhibited generalized tenderness, most marked in the lower por- 
tion. There was avitaminosis, as evidenced by the acute sprue of the tongue and the 
massive rectal hemorrhages. Sigmoidoscopy up to 22 cm. revealed a normal rectum and 
rectosigmoid. At the upper limit, two small polypi were visualized. There was no 
evidence of scarring or preexistent active inflammation. 


oO 


Laboratory Data.——Barium enema showed extensive disease of the colon, involvin 


the entire area proximal to the rectum, with narrowing, shortening, and pseudopolypoic 
degeneration. Gastric analysis showed an achlorhydria. Red blood cells, 1,800,000: 
white blood cells, 12,800. Septic temperature between 101° and 104° F. for 37 days 
Blood cultures, negative. 

Dr. Thomas T. Mackie outlined a treatment consisting of transfusions, large amounts 
of intravenous fluids, and massive doses of vitamin C in order to check the hemorrhage 
and elevate the red blood cells. She was found to be definitely sensitized to milk and 
wheat, and probably to other foods as well, all of which caused pain, increased the 
number of stools and the bleeding, as well as the nausea. Her diet, therefore, was 
limited to foods which she could tolerate, i.¢c., lamb, mutton, beef, spinach, tomatoes, 
beets, beet tops, squash, rice, rye, barley, oatmeal. Liver extracts were given in larg 
doses. On account of the almost complete anorexia and emotional status, she was given 
forced, tube feedings containing a high vitamin content. 

After several weeks under this medical regimen, her appetite returned, temperature 
became normal, bowel movements diminished, and the red blood cells elevated up to 
4,060,000, with 76 per cent hemoglobin. She remained at home for a six-month period, 
and reentered Roosevelt Hospital October 17, 10936. 

Operation—An end-to-side ileosigmoidostomy was performed, following which a 
transfusion was given. The operative procedure was decided upon after several sig- 
moidoscopies, the rectum having been found devoid of any signs of involvement.  Fol- 
lowing the side-tracking operation, the number of her bowel movements were reduced to 
one to three daily. 

Second Operation——November 23, 1936 (five weeks later): A colectomy was per- 
gmoid 


formed, extending down to the anastomosis of the ileum and sigmoid. The s 
seemed to be involved this far down and a clamp guarded with rubber tubing was used 
to divide the sigmoid above the anastomosis in order to prevent cutting through and 
soiling, which no doubt a Payr clamp would have done. A stab wound was made to 
the left through an intramuscular incision and two Penrose drains inserted down to the 
stump of the rectosigmoid (the stump was friable and probably involved in the ulcerative 
process). It was thought at this time that a permanent ileostomy with removal of the 


lower rectum and rectosigmoid segment might have to be carried out. A transfusion was 
given to this patient during the operation. 

The patient had a very slight reaction following the operation, the temperature ris- 
ing to 100° F. for a few days only. Convalescence was otherwise uneventful and she 
began to gain in weight immediately. She was discharged 31 days after the colectomy, 
and was having but one to two bowel movements daily. 

Pathologic Examination —Seventy-six cm. of colon and 10 cm. of terminal ileum 
had been resected. The ileum appeared to be normal. The serosal surface of the colon 
was smooth and glistening, except in the distal portion of the transverse colon where 
it was roughened. The diameter was narrowed in areas. The mucosal markings were 
practically wiped out. There were numerous deep ulcerated areas with a hemorrhagic 
base and surrounding mucosal edema. Microscopically, the mucosa was eroded in some 
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areas, With a flattening or thickening in others. There was marked inflammatory reac- 
tion, mostly chronic in type, throughout the wall of the colon. 


1¢ 


Follow-Up.—This patient has been seen at least once a week since discharge from 
the Hospital. Last seen November 5, 1037, at which time she had gained 21 Ibs. in 
weight since her operation. She has three or four bowel movements a day. Her con- 
dition is generally very satisfactory. 

Case 4.—No. 366,401: M. F., female, age 45, was admitted to Roosevelt Hospital 
December 28, 1936, with a history of having had diarrhea with mucus and a slight amount 
of pus, and varying amounts of blood in the stools intermittently for seven to nine years. 
Stools vary from one to ten daily; some tenesmus at times. Menstrual periods and her 
frequent emotional upsets increase the diarrhea and discomfort. She is weak and prac- 
tically bedridden. 

Physical Examination showed a thin, undernourished, anemic woman, who appeared 
chronically ill. No masses or tenderness in the abdomen. Tongue was sore and showed 
some atrophy. Sigmoidoscopy revealed multiple small ulcers in the rectum which bled 
easily; also a definite tendency to narrowing and constriction. 

Laboratory Data-—Hemoglobin, 32 per cent; red blood cells, 3,300,000; white blood 
cells, 11,200. Gastric analysis showed an achlorhydria and very low total acidity. Blood 
in stools. Agglutination for typhoid and dysentery Bacilli negative in 1:80 dilution. 
Roentgenologic examination after a barium enema showed the whole colon tubular, with 
haustral markings absent and evidence of some ulceration. There were some polypoid 
changes in the descending colon. Diagnosis—Extensive chronic ulcerative colitis. 

Her temperature ranged from 98° to Io1° and 102° F. daily. She was given a 
direct blood transfusion. Her therapy consisted of a soft diet with high protein and 
low carbohydrate, iron, kaolin, dilute hydrochloric acid, and various vitamin prepara- 
tions. Between December 28, 1936, and March 10, 1937, she was given four direct trans- 
fusions of 500 cc. each which raised her hemoglobin to 63 per cent and red blood cells to 
4,320,000. Some improvement was noted, but she still suffered with diarrhea, blood, and 
mucus being present. 

Operation —March 13, 1937: Permanent transverse ileostomy. She received a direct 
blood transfusion immediately postoperatively. Except for some skin ulceration around 
the ileostomy stoma, she had a smooth convalescence, and was discharged April 18, 1937, 
36 days postoperative, with the ileostomy functioning satisfactorily. 

The patient returned to the hospital June 15, 1937. Since discharge, she has gained 
12 lbs. in weight; appetite good. Ileostomy is functioning well, although she has no 
control over it. She continued to have blood and mucus by rectum. Hemoglobin, 55 
per cent; red blood cells, 3,360,000. She was given one blood transfusion, vitamins, and 
Iron preparations. 

Second Operation.—July 14, 1937: Subtotal colectomy, leaving probably five inches 
of the lower sigmoid. Direct transfusion immediately after operation. Temperature fell 
to normal on the fourth postoperative day. Her convalescence was remarkably smooth, 
and she was out of bed on the eighteenth postoperative day. 

Pathologic Examination—There was a considerable hyperplasia of the lymphoid 
tissue; superficial erosion of the mucosa, diffuse inflammatory infiltration, and fibrosis 
in the deep coats, and the blood vessels are reduplicated. The transverse and descend- 
ing colon showed the same changes, but not in greatly exaggerated form. There still 
remain considerable areas in which the mucous membrane is preserved which has _ re- 
paired itself. Between these zones, there are ulcerations, the centers of which are oc- 
cupied by polymorphonuclear leukocytes and the edges infiltrated by mononuclear leuko- 
cytes, lymphocytes, and fibroblasts. The submucosa is densely fibrous and bands of 


exudate and fibrosis extend throughout the muscular coat and into the serosa. There 


are superficial zones of granulation tissue, heavily infiltrated by mononuclear leukocytes. 
Sections of the lymph nodes from the tissue of the colon show a moderate hyperplasia 
ot the germinal centers. 
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Interval Examination—November 4, 1937: Since her discharge in August 1037, 
the patient has enjoyed excellent health. Her ileostomy opening is functioning well peat 
she has been eating whatever food she wished to. She has gained about 20 Ibs. in 
weight and has become considerably more robust and well nourished. Sigmoi: SCOpy 
up to 15 cm. revealed a rather smooth mucosa with a film of purulent material c vering 
it. At about 6 cm., there were two small, nodular projections covered with mucosa 

Third Operation—November 8, 1937: Combined abdominoperineal resection of rec- 
tum. Five hundred cc. of blood given by direct method immediately following th: opera- 
tion. There was only a moderate reaction postoperatively; pulse, 120; temperature. 
101.2° F., both becoming normal by the fifth postoperative day. 

Case 5.—No. 372,747: R. S. E., female, age 25, was examined at Roosevelt Hos- 
pital Clinic, June 1, 1933, giving a history of malaise three months previously followed 
by the gradual onset of diarrhea; seven or eight watery stools daily without blood: loss 
of ten pounds, present weight 961% Ibs. Proctoscopic examination revealed a granular, 
lusterless mucous membrane. Scattered petechia-like spots of congestion, without ulcera- 
tion or exudate on valves and in rectosigmoid. Hemoglobin, 36 per cent; red blood cells, 
2,150,000. Roentgenolgic examination showed what was interpreted to be a diffuse ulcer- 
ative appearance of the entire colon. On May 7, 1934, she complained of mild abdominal 
cramps, progressive edema of the face, hands, and legs for a week, and she was having 
seven stools a day without blood, mucus, or pus. Sigmoidoscopy up to 22 cm. revealed 
the mucosa slightly granular; otherwise negative. She had gained 171% lbs. (114). On 
February 14, 1935, roentgenologic examination of the colon showed changes in the 
mucosa which were essentially the same in the proximal colon; diameter larger; sigmoid 
and rectum smooth, indicating greater improvement than in the appearance of the colon. 
On July 31, 1935, her condition was excellent; three semiformed stools a day; sig- 
moidoscopy up to 20 cm. entirely normal. 

She was admitted to Roosevelt Hospital June 17, 1937. Five weeks previously there 
had been an insidious onset of diarrhea, accompanied by bright red blood in stools, 
which persisted and caused her considerable weakness. She was given three transfusions, 
but the hemorrhagic diarrhea continued. The patient was pale, slightly dehydrated, and 
appeared acutely ill. There was a moderate amount of abdominal tenderness, most 
marked in the left upper quadrant. Large rectovaginal fistula just proximal to the 
sphincter. Sigmoidoscopy showed a subacute inflammatory process in the rectal mucosa, 
without definite ulcerations. Four to 14 loose, bloody bowel movements daily. Hemo- 
globin, 66 per cent; red blood count, 3,990,000. 

Operation—July 3, 1937: Exploratory celiotomy through a right rectus incision. 
Entire colon involved. Walls thick, edematous and indurated in areas. A permanent 
transverse ileostomy was performed about six inches proximal to the ileocecal valve 
Proximal end of ileum dropped back. Direct transfusion immediately following opera- 
tion. Postoperative course was quite smooth. Ileostomy worked well; adjacent skin 
kept in good condition with 4 mixture of aluminum powder, mineral oil and zinc oxide. 

The patient was readmitted November 8, 1937, and appeared in good health. She 
had gained 25 Ibs., was eating all kinds of food, and the ileostomy was functioning well. 
Occasional small seropurulent discharge from rectum. Sigmoidoscopic examination re- 
vealed a congested mucous membrane and purulent discharge; no definite ulcerations. 
The large rectovaginal fistula was still present. 

Second Operation —November 13, 1937: A subtotal colectomy was performed through 
a long, left paramedial incision. No postoperative reaction. Convalescence uneventful 

Pathologic Examination—Beginning in the cecum and extending throughout the 
colon, are innumerable branching polypoid excrescences, measuring in the distal portion 
as much as 2.5 cm. in length. The tips of these polypi are dark and hemorrhagic, and 
all feel firm and fibrotic. The lining of the colon is flattened and hemorrhagic, and in 


areas shows whitish plaques. The lumen is considerably narrowed. Microscopically: 
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mucous membrane is diffusely altered and hardly any of the original limits can be 


letermined. The muscularis mucosa seems to be destroyed and an infiltration extends 


under the epithelial surface and into the submucosa, consisting of leukocytes of all types, 
vith many polymorphonuclear cells. Many dilated capillaries seen, which are redupli- 
ited. Parts of the mucosa project in the form of polypi, apparently redundant mucous 
membrane of normal structure. Scattered diffusely in the mucosa are nests of lympho- 
cytes forming typical germinal centers. Diagnosis——Chronic ulcerative colitis with dif- 
fuse polypoid transformation of the mucous membrane. 

Case 6.—No. 374,885: H. DeV., colored, female, age 30, was admitted to Roosevelt 
Hospital November 8, 1937, complaining o 


loose watery stools which frequently con- 
tained mucus and blood, from which she had been suffering for the past 15 years. She 
was first seen, in 1932, during a severe episode of diarrhea. At that time, sigmoidoscopy 
revealed a granular, stiffened, ulcerated mucous membrane which bled easily. Roentgen- 
ologic examination with a barium enema showed an ulcerative process involving the 
descending colon, sigmoid, and rectum, exactly the same roentgenologic findings as those 
seen in a subsequent examination, in 1935 

She was given various medical, dietary, and supportive measures without any constant 
relief. There were no definite allergies to explain the colitis, and bacteriologic studies 
revealed no specific etiologic agent. 

Physical Examination revealed a well developed but undernourished Negress. There 
were no significant findings except the local condition. There was moderate, generalized 
abdominal tenderness. Sigmoidoscopy revealed a narrowed lumen of the rectum, with an 
injected and superficially ulcerated mucous membrane. Roentgenologic examination with 
a barium enema showed an extensive colitis involving the colon, sigmoid and rectum, 
with moderate ulceration and a tube-like colon, without much flexibility, the ‘same pic- 
ture” as had been seen five years previously, in 1932. There had been no extension of 
the process, 

Operation—November 15, 1037: Through a long, left paramedial incision, a trans- 
verse colostomy, in the healthy bowel above the involved area, was performed, and the 
descending colon was removed down to the lower sigmoid, where the distal sigmoid 
stump was brought out through the lower end of the incision. She received a 500 cc. 
direct blood .transfusion. 

The ulcerative process began at the splenic flexure and went down through the 
sigmoid and rectosigmoid. The bowel wall was thickened, boggy, edematous, and quite 
friable. The fat epiploicae around the bowel were markedly hypertrophied. 

Her convalescence was uneventful. 

Pathologic Examination.—Total length of specimen, 36 cm. It is boggy and edema- 
tous and of considerable weight. On section, there are apparently three distinct patho- 


logic processes noted. The proximal 15 cm. showed follicular areas with minute hemor- 


rhagic centers, without distorting to a great extent the above anatomy. This appearance 
merges into an edematous swollen portion 9 cm. in length, in which the mucous mem- 
brane shows many edematous and swollen folds; small fissures are noted distributed in 
a linear fashion. The last portion reveals a fibrotic wall and the mucous membrane 1s 
flattened, hemorrhagic, and scarred. 

Microscopically: The bowel shows a process which varies in degree, but not in 
typ In the same involved section, there are noted increasingly larger areas in which 
the superficial mucous membrane is necrotic, and in these areas, there is an extraordinary 
degree of infiltration by polymorphonuclear leukocytes and red blood cells. There are 
numerous foci where the surface is covered entirely by granulation tissue, heavily coated 
with lymphocytes and plasma cells and polymorphonuclear leukocytes. This process ex- 
tel throughout the submucosa and into the muscular bundles. Diagnosis —Subacute 
and chronic suppurative colitis with ulceration. 
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Complications —Among the numerous complications incident to chronic 
ulcerative colitis are strictures, developing in the course of healing in decid- 
edly chronic cases, and usually without any change in symptoms. Perforation 
of an ulcer occurs in less than 5 per cent of the cases, and is usually fatal. 
The sigmoid flexure is a frequent site of perforation. Fistula-in-ano and peri- 
rectal abscess develop from infected anal crypts, due to the purulent rectal 
discharge ; fistulae burrow high up along the rectum originating from beneath 
the sphincter ani. This causes discomfort and is unquestionably a serious 
complication. Polyposis, not an infrequent complication, is recognized only 
in the chronic cases. Carcinoma may be considered only indirectly as a com- 
plication of chronic ulcerative colitis, as it develops in an adenomatous polyp 
which in itself is a complication of the disease. Thrombophlebitis, mesenteric 
thrombosis, skin lesions, endocarditis, achlorhydric gastritis and ocular dis- 
eases are to be classed as occasional and often late complications. Rare com- 
plications, as had been pointed out recently by Bargen® and others, are colonic 
intussusception and colojejunogastric fistula. 

Effect of Colectomy Upon the Human.—In an analytic study of 40 cases 
Whittaker’? found that ‘ 
patients to regain their weight and strength.” After this time it was not 


‘a period of three months was necessary for these 


necessary that the bag or dressing be changed during the night. It has been 
noted that the ileum assumes the function of the colon and enlarges after 
removal of the entire colon and rectum; also that there is no marked disturb- 
ance in mineral metabolism; the chlorides in the blood plasma and the serum 
calcium were found to be only temporarily reduced after ileostomy. 

In our own small series, carefully and frequently observed since colectomy, 
we have found they manage the ideal stoma without undue inconvenience, 
their mental attitude is surprisingly cheerful, they possess a feeling of well- 
being due no doubt to their extraordinary gain in weight, and look hopefully 
to the future. 

CONCLUSIONS 

Apart from acute emergencies such as intestinal obstruction, impending 
perforations and massive hemorrhage, surgery should be withheld until two 
factors have been evaluated: (1) The clinical response to conservative treat- 
ment; and (2) the extert of permanent damage to the colon. 

In the intractable cases medical treatment has been proven merely palliative, 
not curative; these patients die unless the diseased colon is removed. | am 
convinced that with adequate and prolonged preoperative preparation, the 
advantageous effects of self-immunization and the adherence to certain fun- 
damental surgical principles, the entire diseased bowel can be removed with- 
out exceptional risk. 

To increase the margin of safety three, and at times four stages are 
necessary. 

The ileal stoma takes on some of the characteristics of a rectum, only 
after complete removal of the entire colon and rectum. 

No permanent deleterious results have been found to occur in the human 


following total colectomy. 
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Discusston.—Dkr. FREDERIC W. BANCROFT (New York, N. Y.): I should 
like to call attention to the fact that some patients with an ileostomy can re- 
main well with it alone, and without the subsequent complete removal of the 
bowel; and also that in an occasional case the ileostomy can be reimplanted. 
One patient whom I have seen has had an ileostomy for eight years without 
having had any further colon exploration. Her weight has remained con- 
stant. She came to me for examination to find out if she could go through 
a pregnancy. On one case I performed an ileostomy for a marked, general 
ulcerative colitis, and three years later the ileum was implanted into the ascend- 
ing colon. A follow-up of two and one-half years showed no recurrence and 
the man is well. <A third patient who had a very severe series of postopera- 
tive complications following an ileostomy had an implantation of it into the 
transverse colon after three years. This was followed a year later by a right- 
sided colectomy, leaving the original anastomosis in situ. It is now two years 
since this procedure, and he continues his everyday life. His roentgenograms 
show some constriction of the descending colon, but he has no blood and no 
pain, has one to two stools a day and has gained weight. As he is now 58 
years old, and it is five years since his original ileostomy, it would seem that 
he has had at least five satisfactory years of life and that he may continue 
well for the remainder of his life expectancy. 


Dr. Joun C. A. Gerster (New York, N. Y.): I would like to cite a case 
of Dr. DeWitt Stetten’s, of a nurse who had a cecostomy performed for 
chronic ulcerative colitis some years ago. She came for closure of the cecos- 
tomy. Roentgenograms showed a cecal pouch and a rectal ampulla of nor- 
mal size—the rest of the colon showed a mere thread of barium—evidence of 
cicatricial healing years after operation. 


Dr. Frep W. RANKIN (Lexington, Ky.) : Doctor Cave has selected for 
discussion one of the most difficult entities we have to treat. I think we 
should not labor under the impression that this surgical procedure is simple 
and one easily conducted. 

Total or subtotal colectomy carried out in multiple stages is a formidable 
operation, despite the fact that the operative mortality in expert hands is 
reasonable. Subtotal colectomy, while an ideal operation, is applicable only 
to a small group of cases of the chronic ulcerative colitis variety, and I be- 
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lieve in most instances extirpation of the entire colon, leaving an artificial 
stoma, will be indicated for the very reason that a chronic, intractable ulcera- 
tive colitis which is amenable to surgery is attacked for one or two reasons: 
l‘irst, the lead-pipe colon filled with pus has become a source of infection: 
and second, the pseudopolypi, which are the result of the inflammatory proc- 
ess, undergo degenerative changes, which occur in about 10 per cent of the 
cases. 

[I am prompted to say a few words about ileostomy, because of the re- 
mark about mortality and the question of closing the stoma. The mortality 
has been excessively high and I think will continue to be higher than with 
colectomy, for the reason that these patients are extremely bad surgical risks, 
I think the surgeon should accept the roentgenographic diagnosis of ulcera- 
tive colitis rather than to explore the abdomen. I have had the unpleasant 
experience of sticking a finger through an ulcer, when the colon is full of 
them, and had a resulting peritonitis. I do believe ileostomy is indicated in 
ordinary difficult cases much less frequently than was formerly believed. | 
can remember many years ago, when assisting Doctor Sistrunk, that we 
operated with a great deal of reluctance, and the mortality was high and the 
end-results poor. As something more was found out about the disease and 
proper medical regimens were instituted, only the extremely intractable case 
is now subjected to surgery. It has been our experience that once an ileos- 
tomy, always an ileostomy. 

I have not had the experience of Doctor Bancroft, but have, under pres- 
sure, twice closed an ileostomy only to have to reestablish it again, and an- 
other case developed a peritonitis and died. I do not believe one can get 
away with it very often, and have a gastro-intestinal tract that will function 
as formerly. I am inclined to agree with the late Dr. Daniel Jones, that it 
is doubtful if chronic ulcerative colitis can be completely cured without re- 
moval of the colon. Segmental chronic ulcerative colitis is a very rare disease. 
In 95 per cent of cases we find it starts in the rectum and the lower sigmoid, 
and extends around the colon, and we do not have an opportunity to save 
the sphincteric mechanism. Fortunately, these people, after the ileostomy has 
been established, vaccinate themselves against infection. 

It is gratifying to have a report such as Doctor Cave has given us, which 
demonstrates the advantages of the multiple stage operations in total or sub- 
total colectomy for intractable ulcerative colitis, and I think he is to be con- 
gratulated upon his mortality percentage in this group of cases. This seems 
a further demonstration of a hypothesis that many of us believe in; namely, 
that under certain conditions intractable chronic ulcerative colitis becomes 
essentially a surgical entity, albeit surgery is a formidable procedure, to be 
undertaken only under tooperative management and by skilled hands. 


Dr. Henry W. Cave (closing): I think Doctor Bancroft is right in stat- 
ing that a certain number of these patients will seem apparently cured for 
four or five years following ileostomy alone, but I do believe that the in- 
tractable cases will not be completely and thoroughly cured until the diseased 
colon is removed. 

It is well to bear in mind Doctor Rankin’s suggestion that a rubber guarded 
clamp should be used in dividing the friable, diseased bowel, for fatal soiling 
may ensue if a crushing clamp is employed. 
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THE RETROPERITONEAL (RETROCOLIC) APPENDIX 
Witiram B. Marsury, M.D. 


WasHINGTON, D.C, 


THE purpose of this communication is to report six cases of retrocolic 
appendix that have come under the writer's care during the past three years, 
and to draw a comparison between the different methods of management. 

In the literature the captions retrocecal, retroperitoneal, extraperitoneal 
and retrocolic appear to be used more or less interchangeably and are often 
misleading. It would seem more correct to speak of the appendix as retro- 
cecal when it is limited by the space behind the caput cecum, and retrocolic 
when it extends upward behind the ascending colon. Most retrocolic appen- 
dices are also retroperitoneal, but this does not follow in regard to the retro- 
cecal type, which usually lies free and has a complete peritoneal investment. 
For example, as Lee’? has demonstrated, the cecum may overlie the appendix 
or the appendix may extend upward toward the liver alongside of and at- 
tached to the outer leaf of the mesentery of the ascending colon but still be 
intraperitoneal. Occasionally, the appendix may be intercepted in its descent 
and become both retrocecal and retroperitoneal, even retrocolic, extending up- 
ward for a considerable distance. But of all the possible positions which the 
appendix may thus assume, the commonest and most frequent 1s the retrocecal. 

It would seem that the appellation retrocecal is often used where the more 
pathologic retrocolic condition is intended. Thus, when Hofmann’ stated: 
“When sufficiently long, the retrocecal appendix may reach the lower pole of 
the kidney or even the gallbladder,” he actually described a retrocolic appen- 
dix. The'almost universal acceptance of the retrocecal position as abnormal 
probably has its genesis in the statement by Sir Frederick Treves,”’ in 1885, 
that the usual position for the appendix was behind the end of the ileum and 
its mesentery, and pointed toward the spleen. This doctrine prevailed with- 
out contradiction until 1924, when Gladstone and Wakely® instituted the first 
of a series of investigations into its validity, and in their initial group, com- 
prising 3,000 subjects, they found retrocecal and retrocolic appendices in 
2,076 cases, or 69.2 per cent. In 1933, Wakely*’ alone reported 6,582 in- 
stances of the retrocecal position among 10,000 cases, or 65.82 per cent. In 
200 consecutive appendicectomies, Busher? noted a retrocecal position in 30 
per cent, and retroperitoneal as well as retrocecal position in 7 per cent. Un- 
fortunately, in common with virtually all other writers on the subject, these 
authors failed to distinguish between the retrocolic and retrocecal position. 

In the present communication, by retrocolic or retroperitoneal (since most 
retrocolic appendices are also retroperitoneal) is meant an appendix extend- 
ing upward for a variable distance behind the ascending colon which, when 
the abdomen is opened, cannot be seen or felt except at its attachment to the 
cecum. Inasmuch as it has been shown that the appendix is found in a retro- 
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cecal position in a great majority of cases, it appears logical to conclude that 
the retrocecal position is normal and the retrocolic abnormal. 

The relative position of the appendix in the body and its relation to the 
peritoneum are governed entirely by embryologic conditions. During approxi- 
mately the fourth month of gestation the cecum leaves its position in the left 
side of the abdomen, ascends, and with its mesenteric attachment as a sort of 
handle, rotates in the form of a partly open fan into the right iliac fossa. 
However, ascent and rotation may cease at any point, hence the appendix may 
be found anywhere along the course described by the cecum; that is, in any 
region from the point of its original formation below and to the left of the 
umbilicus along the line of the transverse and ascending colon to the iliac 


fossa (Fig. 1). 





(a) (b) 

Fic. 1.—(a) Development of intestinal 
canal with formation and rotation of um 
bilical loop. Further rotation of loop; ileo 
cecal junction being in subhepatic position 
(b) Development of intestinal canal with 
formation and _ rotation of umbilical loop 
After descent of cecum to right iliac fossa 
(after Huntington). 

The other factor which contributes to what position the appendix may take, 
whether retrocecal, retrocolic or free in the peritoneal cavity, is the develop- 
ment of the cecum. At any early date the outer and anterior walls of the 
cecum develop at the expense of the mesial and posterior walls. This has a 
tendency to make the appendix take a posterior and upward position. Added 
to this, if the meso-appendix is short it is likely to take a posterior position 
in relation to the cecum. * With these factors in mind, it only remains to 
realize that the appendix may become attached to the posterior parietal peri- 
toneum at any time during the descent of the colon. If this occurs early in 
the descent, the tip of the appendix will be found in the region of the gall- 
bladder ; if late, in a retrocecal position; or if not at all, it will be free in the 
peritoneal cavity and may extend down into the pelvis. 

History and Incidence.—Excellent descriptions of the purely anatomic 
type of retroperitoneal appendix, in contrast to that due to pathologic proc- 
esses, were presented by Thomas,”* in 1913. In one of his specimens appat- 
ently the cecum, appendix, and terminal ileum had adhered to the peritoneum 
in the iliac fossa and subsequently became retroperitoneal in position. In an- 
other, the vermiform process had, during the descent of the cecum, assumed a 
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vertical position behind the lateral edge of the colon, and in the course of the 
absorption of the posterior investment of the right colon, had come to lie 
outside of the peritoneal cavity. Postmortem statistics published previously 
to 1915, and collected by Strauss*! in that year, show 22 extraperitoneal 
appendices found in 1,651 autopsies. 

The number of clinical cases of retroperitoneal appendices thus far reported 
is even smaller than that found in existing postmortem records. Apparently, 
the earliest account of the observation of such a case was contributed, in Igo1, 


& 


by Holmes.* In this instance, the proximal portion of the appendix alone was 
situated extraperitoneally, while the distal portion was free. Three years 
later, Briggs’ cited the case of a girl, age 20, who had had three previous 
attacks of appendicular colic, upon whom he operated during a free interval, 
and found the tip of the appendix to be both retrocecal and extraperitoneal. 
Kelly and Hurdon,'* in 1905, described a buried retrocecal appendix operated 
upon by Follis, who succeeded in first locating the firm organ by palpation 
through the cecum, and then exposing it in its retroperitoneal position from 
the cecal end by an incision through the peritoneum. Kelly’! subsequently 
cited an unusual case operated upon by Finney, in 1898, in which a retrocolic 
appendix was not only situated behind the peritoneum, but actually lay with 
its tip buried in the substance of the psoas muscle. 

In 1915, Strauss*! published brief histories of five cases operated upon by 
his colleague, Beers, at intervals between 1g08 and 1914. Two of these ex- 
hibited neither psoas spasm nor any other unusual sign suggestive of an ab- 
normally situated appendix. Two were of the definitely acute type, extending 
upward and lying near the kidney, thus presenting the aspect of a perinephritic 
abscess. In the first case an extraperitoneal appendix, undiscovered when 
draining an abscess in the lumbar region, subsequently formed a_ persistent 
fecal fistula. 

Small,!” in 1928, reported the largest single group of cases of retroperi- 
toneal appendices, seven in all, observed and operated upon by him within a 
period of 25 years. In this series it is notable that six patients (five boys 
and one girl) were under age 16. Appendicectomies were performed success- 
fully in all but one case, in which no appendix was found. 

The incidence of acute inflammation in relation to the position of the 
appendix formed the object of a special study by Busher,? who found that it 
occurred three and five times as frequently in retrocecal and retroperitoneal 
appendices respectively as in so-called normally situated appendices. Busher 
concluded that the retrocecal position, especially when it is also retroperitoneal, 
renders the appendix peculiarly susceptible to acute inflammation. MacLeod! 
states that a retroperitoneal position closely related to the right ureter favors 
obstruction at the point where the appendix bends toward its junction with 
the cecum. It has been suggested by some writers that irritation from the 
closely contiguous psoas muscle may assume importance as an etiologic factor. 
Moreover, as Small! points out, a retroperitoneal appendix is relatively liable 
to disease because it is cut off from the direct superior mesenteric circulation. 
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Symptoms and Diagnosis —TVhere are no pathognomonic symptoms of the 
retroperitoneal appendix, though there are a few significant factors which it 
might be well to take into consideration. The onset of pain in the ey ivas- 
trium, followed by nausea and vomiting, is frequently noted, but the later 
localized pain over McBurney’s point may be definitely modified or absent. 
since the superior mesenteric plexus receives no impulse from local irritation 
of the peritoneum. Muscle spasm, also, is not a reliable symptom, especially 
of the anterior abdominal wall. The tender point is more apt to be above 
the crest of the ilium in the loin. It is more or less characteristic of this type 
of appendix that, after the initial onset, the patient does not complain of much 
pain, but since the infectious process remains and is continuous its accompani- 
ments of elevated temperature and accelerated pulse are criteria of great value. 
Some authors have laid great stress on the frequency with which blood is 
found in the urine, but this phenomenon did not occur in any of the cases 
herewith reported. As might be suspected, in place of spasm of the abdom- 
inal muscles there is often irritation of the psoas muscle, due to the close 
proximity of the inflamed appendix, which results in the contraction and 
flexion of the right thigh on the abdomen. Palpation seldom reveals a mass, 
such as is not infrequently found in the ordinary type of appendicitis where 
the omentum is attached to the inflamed viscus. 

As has been intimated above, after the initial onset, the patient may as- 
sume a more or less lethargic state which may simulate a medical condition, 
such as typhoid fever or tuberculosis. In the more acute form it may be 
difficult to diagnose it from pyelitis, particularly if there happen to be blood 
and pus in the urine. Even in neglected cases there is much less danger of 
general peritonitis than where the appendix is free in the peritoneal cavity, 
but on the other hand, grave consequences can result from the spreading of 
pus in the retroperitoneal space, and Jackson® has reported complications which 
included subdiaphragmatic abscess, infection of the pleural cavity with bron- 
chial fistula; and when the infection extended downward along the psoas 
muscle, large abscess in the thigh of the right leg extending down even to the 
knee. Consequently, in the absence of any definite diagnostic symptom, one 
should put great stress on the early history of the acute onset with epigastric 
pain, associated either with, or followed by, nausea and vomiting, particularly 
when, after a lapse of time, six to eight hours, the usual point of maximum 
tenderness over McBurney’s point does not develop. The danger is not in 
mistaking the occurrence of appendicitis in one anatomic position for another, 
but in being led into the erroneous belief that an acute surgical condition does 
not exist. 

Treatment.—The treatment in this form, as in all forms of acute appen- 
dicitis, is operative, unless the patient’s condition does not justify immediate 
sugical intervention. A McBurney incision is made and the appendix sought 
for in its usual situation. If it is not found free or extending anteriorly or 
into the pelvis, the base at least can be located by palpation at the junction of 
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the longitudinal bands of the cecum. Spivak has shown that, in go per cent 
of cases of retrocolic appendix, there is a definite Lane kink, and warns that 
a retrocolic appendix should be suspected wherever this condition obtains. 
Such a condition presents certain technical difficulties, and it is hazardous to 


remove the appendix through the ordinary incision because, as is demonstrated 





(a) (b) 
Fic. 2.—(a) Course and branches of ileocolic 
artery. (b) Course of ileocolic artery when appen 
dix is in retrocolic position (after Darrach—John 


son’s Operative Therapeusis) 
in Cases I and 2 of this series, the probability of rupturing the appendix is 
great. Therefore, it is better to extend the original incision upward and 
laterally as far as may be necessary. The external oblique can be split along 
the course of its fibers, but the internal oblique and transversalis will have to 





(a) (b) 


FIG. 3.—(a) Retrocolic appendix. (b) Ascending colon reflected 
mesially so as to expose appendix. 


be cut across. This will probably sacrifice the iliohypogastric nerve, but this 
is of small consequence when considered in relation to the seriousness of an 
inadequate exposure. In the first two cases of this series this mistake was 
made, and an attempt was made to remove the appendix by freeing it from 
below. In both cases the appendix was ruptured several inches from its base. 
In the first the tip was not recovered and the postcolic area was drained ; in 
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the latter, in an effort to remove the firmly attached distal portion, evidently 
a branch of the ileocecal artery was ruptured, which caused very troublesome 
bleeding and necessitated, in the end, enlargement of the incision and a reflec- 
tion of the colon in order to tie it off (Fig. 2). The third case in this series 
indicates how subtle the symptoms may be from a retrocolic appendix, as the 
patient after an acute onset settled down to a rather chronic state of mild 
discomfort and during the 12 days which elapsed between the onset of the 
condition and operation he was up and around at intervals. On opening the 
retrocolic space about one-half pint of pus was evacuated and the entire 
ascending colon seemed to be raised from its bed. In the remaining three 
cases, which were unruptured, though definitely acute, the outer leaf of the 
mesentery was incised and the colon reflected mesially (Fig. 3), thereby bring- 
ing the appendix into view for its entire length. This is important because 


the distal end is usually the site of the greatest pathology. 


CASE HISTORIES 


Case 1.—D. D., white, male, age 27, was taken ill at noon July 28, 1935, with 
abdominal pain, nausea and vomiting. When seen at 3:00 A.M. on the following day, he 
was in bed with his knees drawn up and declared he felt as if his abdomen were “break- 
ing.”” Temperature and leukocyte count were normal. There was no history of previous 
attacks. The abdomen was not distended but there was marked tenderness over Mc- 
Burney’s point and muscle spasm. Admitted to hospital July 29, 1935, 18 hours after 
the onset of his symptoms. 

Operation—Abdomen opened through a McBurney incision. On examining the 
cecum and terminal ileum, the appendix could be neither seen nor felt. A retroperi- 
toneal appendix was suspected, and the base was uncovered through a small opening 
in the peritoneum. The base of the appendix appeared to be normal; by blunt dissec- 
tion and traction it was worked down toward the tip which extended upward behind 
the ascending colon. After about four inches had been exposed, the appendix suddenly 
parted, leaving the tip which could be felt but not seen or “headed up” because of its firm 
attachment. As there was some soiling, it was deemed advisable not to explore further 
and a drain was inserted. 

A postoperative chill was followed by an axillary temperature of 103.6° F. After 
59 days in the hospital the patient was discharged with some drainage from the wound. 
His principal complication was a thrombophlebitis of the left leg. 

Case 2.—W. C. P., white, male, age 28, when seen November 5, 1935, stated that 
he had been taken sick that day with pain in the right lower quadrant and nausea, and 
had suffered a similar attack two weeks previous. No cathartics had been taken. He 
had had diarrhea for two or three days. 

Physical Examination was negative except for tenderness over McBurney’s point and 
a moderate degree of muscular spasm. Leukocyte count, 13,800. Urine, negative. A 
diagnosis of acute appendicitis was made. 

Operation —Under avertin and gas anesthesia, the abdomen was opened, and explora- 
tion revealed only the base of the appendix; the remaining portion was retroperitoneal 
and extended upward behind the cecum and ascending colon. By traction on the base 
and blunt dissection about two and one-half inches were freed. Above this there could 
be felt a bulbous mass which tore in two in an effort to remove it, and discharged a 
small amount of foul-smelling pus. The stump was ligated and inverted in the usual 
manner. An endeavor was made to remove the distal portion, but in doing so many 
dense adhesions had to be freed entirely by the sense of touch, as they could not be 
visualized. Apparently there was no line of cleavage between the appendix and the sur- 
rounding tissue. In removing the distal portion a branch of the ileocecal artery was 
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ruptured and bled freely. After an unsuccessful attempt to control this by packing, the 
wound was enlarged, the ascending colon freed on its outer aspect and carried mesially, 
and the bleeding point ligated. A drain was inserted behind the cecum and the wound 
closed, care being taken to approximate muscles cut across. 

Following a transfusion, the immediate postoperative course was satisfactory. On 
the twelfth day, however, the temperature rose to 101° F., and for the next four weeks 
the patient ran a septic temperature. On the twenty-first day he had a chill and his tem- 
perature rose to 106° F, On the thirty-eighth day there was fecal drainage and dis- 
charge of an enema from the wound. From then onward the patient improved and was 
discharged one week later. 

Case 3.—J. R., white, male, age 43, was admitted to the hospital January 4, 1937, 
complaining of abdominal pain, and stated that he had been ill 12 days, having experi- 
enced sharp pain in the abdomen associated with diarrhea December 23, 1936. There 
had been no previous, similar attacks, but he had had some indigestion without nausea 
and vomiting. 

Physical Examination —There were pain and tenderness on the right side about two 
fingers’ breadth below the costal margin. A mass could be made out in this region, 
apparently unconnected with the liver but extending somewhat toward the flank. Fist 
percussion over right kidney was negative. Temperature, 102° F.; pulse, 108. Leuko- 
cytes, 22,500; polymorphonuclears, 90 per cent. Diagnosis: Appendiceal abscess. 

Operation January 4, 1937: A high muscle-splitting incision, which was later en- 
larged, was made over the mass. Small Mikulicz pads were inserted to wall off the 
free peritoneal cavity. A fibrous exudate was seen at the outer margin of the ascend- 
ing colon. A small incision, made in the outer leaf of the colon, permitted retraction 
mesially. Gradually, by blunt dissection, the abscess, which seemed to extend as far 
as the liver, was broken into and six or eight ounces of foul-smelling pus evacuated. 
Two cigarette drains were inserted. The appendix could not be located. 

This patient made a very satisfactory recovery. His temperature returned to normal 
on the seventh and he was up on the eleventh postoperative day. There was some 
drainage for about three weeks. 

Case 4.—N. S. B., white, female, age 28, was admitted to the hospital February 15, 


1937, complaining of pain in the right lower quadrant, and stated that she had been 
taken sick on the previous day with nausea and vomiting and had been given castor oil. 
Temperature, 99° F.; leukocytes, 21,000. Urine, negative. 

Operation—February 15, 1937: McBurney incision. The appendix could not be 
located in its usual situation, but the base could be felt beneath the cecum. It was im- 
possible to explore it through the existing excision; the internal oblique muscle, there- 
fore, was split upward and backward and another opening made through the internal 
oblique and transversalis in the direction of their fibers. The appendix lay along the 
outer border of the ascending colon; its distal end was acutely inflamed and bulbous 
but not ruptured. It was removed by working first through the upper and then the 
lower openings without cutting across any muscle. The patient made an uneventful 
recovery and was discharged on the tenth postoperative day. 

Case 5.—J. E., white, male, age 26, was admitted to the hospital June 12, 1937, 
complaining of pain in right lower quadrant and nausea but no vomiting. When seen 
the patient had been ill 24 hours. There was a history of a previous attack in 1935. 

Physical Examination was essentially negative except for the abdomen, where ten- 
derness extended upward from McBurney’s point and into the right flank. There was 
some muscle spasm. Temperature, 99° F.; leukoctyes, 15,200. Urine, negative. 

Operation—McBurney incision: The appendix could not be located at first, but was 
finally felt behind the cecum. The abdominal incision was enlarged upward and _ back- 
ward by splitting the external oblique and cutting across the internal oblique and 
transversalis. The outer leaf of the ascending colon was incised and the colon turned 
mesially, exposing a long, bulbous appendix which extended to the lower margin of the 
liver. The distal third was gangrenous and densely attached to its bed; it was removed 
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by blunt and sharp dissection, without rupture. The wound was closed without dra iage, 
care being taken to approximate the muscles with mattress sutures. The patient left the 
hospital on the eleventh postoperative day. 

Case 6.—K. Y., colored, male, age 21, was seen relative to his present illness Jan- 
uary 5, 1937, and was complaining of epigastric pain, nausea and vomiting. He had —_ 
in the hospital since November 17, 1936, with a badly comminuted fracture of the right 
ilium and was still in a plaster encasement. The pain followed the taking of a cathartic. 
which had resulted in several bowel movements. He had had a sore throat the previous 
week. The plaster encasement was cut to expose the abdomen. Examination revealed 
a definite tenderness over McBurney’s point with some muscle spasm. Temperature, 
99.8° F. Leukocyte count, 20,800; polymorphonuclears, 85 per cent. Urine, negative. 

Operation. 
locate the appendix, although the cecum appeared rather free. It was finally found 





January 6, 1937: McBurney incision. No free fluid. It was difficult to 


behind the cecum and ascending colon and extended nearly to the liver. In order to 
explore it, it was necessary to extend the incision and reflect the colon mesially. It was 
acutely inflamed, especially in its distal portion. It was removed and the stump turned 
in. Wound closed without drainage. 

Patient had an uneventful convalescence for the first week, and then following a 
chill his temperature went to 104° F., and two days later 105.4° F.; pulse, 136. After 
two days the temperature became normal. The exact cause of this acute flare-up was 
not determined, but the probable diagnosis at one time was a pylethrombosis, pyle- 


phlebitis or subdiaphragmatic abscess. 


TABLE I 


RESUME OF DATA RELEVANT TO SIX CASES OF RETROCOLIC APPENDICITIS 


Name Age Onset : ‘ - <r 
: = ee Laboratory Condition Complica- Days in Cathar 1 
and and before Result 
: Data at Oper. tions Hospital tic 
Date Sex Oper. 
fae: C. 29 18 hrs. W.B.C., 7,600 Retrocolic Ruptured 59 No Good 
7-28-35 M. Polys. 70% Notruptured during 
Urine negative Drained removal. 
Phlebitis 
2. W. P. 27 26 hrs. W. B. C., 13,800 Retrocoli Ruptured 36 No Good 
11-3-35 M. Polys. 80% Notruptured during 
Urine negative Drained removal. 
Hemorrhage 
Fistula 
oe ee 47 12days W.B.C., 22,650 Retrocoli None 25 Yes. Good 
1-4-37 M. Polys. 90% Abscess Diar- 
Urinewegative Drained rhea 
4. N. B. 28 24hrs. W.B.C., 21,000 Retrocolic None 10 Yes Good 
2-15-37 F. Polys. 93% Acute 
Urine negative 
s. J. 2. 26 24 hrs. W. B. C., 15,200 Retrocolic None II No Good 
0-12-37 M. Polys. 85% Acute 
Urine negative 
Se) te 21 48 hrs. W. B. C., 20,800 Retrocolic 1 S08 a" F:, 21 Yes. Good 
1-6-37 M. Polys. 85% Acute postoper. approx. Diar- 
Urine negative rhea 
Résumé of Table I.—Six males and one female. Onset before operation: One to 12 days. Complications: 
I'wo appendices ruptured during removal; one phlebitis; one hemorrhage at cal 
fistula. Days in hospital: Longest, 59; shortest, ten. Average for Cases 1 and 2, 47.5 


days; Cases 3 and 6, 16.7 days. 
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ge, Discussion.—Since the mortality in appendicitis can be reduced approxi- 
the mately 15 per cent by employing a McBurney incision in cases where the 
appendix is ruptured and there is an abscess present, it would seem best in 
ee all cases where appendicitis is Suspected to make this incision. The reason 
és for the difference in mortality is that the approach is immediately over the 
‘tic, abscess and there is little danger of contaminating the previously clean peri- 
_ toneal cavity. The objection is often made that this incision is not adequate 
ni and that other possible existing pathology cannot be properly taken care of. 
a This would be true if one were unwilling to enlarge the incision, or make 
to another one, where the occasion demanded. 
und It is possible to draw a comparison between the first two cases herein cited 
to and the last four. In the former an attempt was made to remove, in the usual 
er manner, an appendix which extended up behind the colon, and in both cases 
a the appendix was pulled in two. In both cases there resulted a severe infec- 
ya tion with prolonged drainage and complications. 
iter In the last four cases, the appendix was visualized for its entire length 
vg by two additional procedures, #.¢., extending the incision in the external ob- 
- lique and cutting across the internal oblique and transversalis muscles and 
mobilizing the ascending colon by an incision along its outer reflection. Case 
3 differed from the others in that there was an already existing abscess about 
two fingers’ breadth below the costal margin which was easily discernible 
through the abdominal wall. The abscess was drained through a high muscle- 
sult splitting incision by incising the peritoneum lateral to the colon. While this 


is not a new procedure, I have the temerity to present these cases suspecting 
that some others may have had difficulty along these same lines, and believing 
that only by familiarizing ourselves with what has proven to be efficacious 
in the past are we able to escape losing the benefit to be derived from those 
experiences and observations and apply them to present procedures. 
CONCLUSIONS 

(1) A distinction should be made between retrocolic (or retroperitoneal ) 
and retrocecal appendix. 
- (2) The appendix is retrocolic in about 7 per cent of cases. 

(3) The McBurney incision is the one of choice when the diagnosis is 
“appendicitis,” but it should be extended upward or downward, even at the 





expense of severing muscles, when the necessity demands. 

(4) Where the appendix is retrocolic, the ascending colon should be re- 
od flected mesially so as to expose the appendix for its entire length. 

(5) There is little or no danger of hernia if the muscles cut across are 

carefully repaired. 
od 
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UNILOCULAR CYST OF LIVER 


Epwarp H. Ocusner, B.S., M.D. 


Cuicaco, IL. 


IN REVIEWING the literature on nonparasitic cysts of the liver, no report 
was found of a case in which the size of the cyst equalled that of the one 
herewith reported, which was operated upon in 1929. The extraordinary 
size of the cyst and the opportunity offered to observe the operative result a 
vear later, incident to a celiotomy for another condition, prompts its report. 

Solitary nonparasitic cysts of the liver are rarely encountered. Otten- 
heimer® states that Moschowitz reviewed the subject, in 1g06, and could find 
only 85 cases reported in the literature. Muto and Hanzawa’ cited one per- 


sonal case, and tabulated 81 others reported between 1g00—-1927, including 
; 


five cases reported by Japanese surgeons. Maes® states: “Simple cysts o 
large size containing several pints of clear fluid are rarely encountered.” 

Numerous theories have been advanced by the different authors relative 
to the etiology of simple cysts of the liver. They all admit, however, that 
nothing definite is known regarding their etiology. 

Nonparasitic cysts of the liver have been observed in persons of all ages. 
Stoesser and Wangensteen® report one which occurred in a fetus, which was 
so large that it prevented the normal delivery of the child, and also mention 
the fact that a simple cyst had been found in a woman, age 75. Eliason? and 
a number of other authors state that they are found most frequently during 
the fifth and sixth decades. 

\ll authors have noted that cysts of the type under consideration occur 
much more frequently in females than in males, the incidence varying from 
3. i 40 4. 1. 

Although simple cysts may occur in either lobe or in any portion of the 
liver, many more have been found in the right lobe than in the left, and a 
majority have been found on the under surface and edge of the liver. 

A correct preoperative diagnosis is difficult. McGlannon* states: ‘Clin- 
ically, solitary nonparasitic cysts of the liver have no signs or symptoms to 
make a preoperative diagnosis certain.” Ackman and Rhea! say: “The clin- 
ical signs are rarely characteristic enough to permit of a positive diagnosis 
except at operation.””. Orr and Thurston* analyzed 75 cases from the litera- 
ture, only three of which were correctly diagnosed preoperatively, and remark 
that most of them were mistaken for hydrops of the gallbladder, or ovarian, 
pancreatic or mesenteric cysts. 

The cysts vary greatly in size. The smallest one was the size of an orange, 
and the largest one (Stoesser and Wangensteen”), operated upon by Cousins, 
contained two and one-half gallons of fluid. 
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The only treatment that offers any possibility of permanent relief is sur- 
gery. Parry® reports one case in which he found it possible to dissect out 
the cyst completely, cover over the raw surface with fine catgut sutures and 
close the abdomen without drainage. With the larger nonpedunculated cysts 
this procedure is not advisable. The generally practiced procedure is to mar- 
supialize the portion of the cyst that cannot be safely removed. This method, 
although it necessitates a little longer hospitalization, is safer, and is the one 
recommended. 
The following data are taken from the history of a patient who was first 
examined on May 5, 1929; from whom there was subsequently removed a 
nonparasitic cyst of the liver which contained more than four gallons of fluid: 


Case Report.—N. W., white, female, married, age 56, was first examined May 5, 
1929. She had noticed a generalized enlargement of the abdomen, which had been grad- 
ually increasing during the past three years; for the past five months she had suffered 
from lumbar backache and discomfort when sitting. Menstrual history: Menses at 16: 
married at 33; first pregnancy at 37, labor normal with the exception of an episiotomy; 
second pregnancy at 39, lacerations which were repaired but stitches did not hold; meno- 
pause at age 40. 

Physical Examination.—Abdomen uniformly and markedly distended; general dul- 
ness; greatest circumference 38 inches. Perineum, third degree laceration; complete 
prolapse of uterus and bladder when standing. Urine and blood normal. Weight, 137! 
pounds. Diagnosis——Ovarian cyst; lacerated perineum; uterine prolapse; cystocele. 

She was admitted to the Augustana Hospital, May 28, 1929, and was operated upon 
the following day. Under ether anesthesia, the abdomen was explored through a low 
median incision. A cyst was found which apparently originated in the liver, and which 
completely filled the abdominal cavity. The incision was extended upward to midway 
between the umbilicus and ensiform cartilage; further examination demonstrated that 
the cyst was attached to the under surface, edge and upper surface of the right lobe 
of the liver, which was not enlarged; gallbladder normal. The cyst was aspirated through 
a large trocar and cannula, and three and one-half gallons (actual measurement) of murky 
fluid were evacuated; because of the friability of the cyst wall, at least half a gallon of 
the fluid content was lost during the aspiration. As much of the cyst as could be safely 
removed without causing hemorrhage from the liver was excised. The cyst wall was thin, 
smooth, and contained no trabeculations or compartments; the small remaining portion of 
the cyst wall was brought around a glass drainage tube, covered with gauze and rubber 
dam and then sutured into the upper angle of the abdominal wound; the remainder of 
the wound was closed. ‘ 

Some drainage continued from the unexcised portion of the cyst for two months. 
Recovery was uneventful, however, except for a moderate rise in temperature on several 
occasions when the drain did not function properly. The patient was discharged July 13, 
1929. Weight, 109 pounds. On October 8, 1929, she had gained 111% pounds. 

Pathologic Diagnosis.—“Cyst wall is lined with low columnar epithelium. No evi- 
dence of coccidiosis.” 

Subsequent Course——The patient was readmitted to the Augustana Hospital, Sep- 
tember 11, 1930, for repair of the lacerated perineum and suspension of the prolapsed 
uterus. She was operated upon September 12, 1930. Under ether anesthesia, the ab- 


domen was opened through a low median incision. The previous abdominal scar had 


healed perfectly, without adhesions; the liver was normal and showed no evidence 
the previous cyst, except a thin band of connective tissue extending from the upper 


830 





‘1938 

sur- 
t out 
and 
Cysts 
mar- 
the dl, 


> one 


first 
ed a 
luid : 


lay 5, 
grad- 
ffered 
it 10; 
romy ; 


neno- 


| dul- 
nplete 


1371/2 


upon 
i low 
which 
idway 
| that 
+ lobe 
rough 
nurky 
on of 
safely 
; thin, 
ion of 
‘ubber 
ler of 


onths. 
everal 
ly 13, 


) evi- 
Sep- 


lapsed 


e ab- 


r had 


ice ol 


upper 


CYST OF THE LIVER 


rt f the previous incision to the edge of the liver. A permanent ventrosuspension 
f the uterus and a perineorrhaphy were performed. Uneventful recovery; discharged 


Ol 


n the eighteenth postoperative day 
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PTOSED SPLEEN WITH TORSION OF PEDICLE 


Ev_mer H. ApKINS 
Miami, Fa. 


A NORMAL spleen which has become displaced from its normal location in 
the left hypochondrium and acquired a wanderlust to varying locations in the 
abdominal cavity presents an interesting subject for exact causative factors 
and a real problem for accurate diagnosis, particularly if it occurs in the male. 
The factors concerned in a splenoptosis, or mobility of the spleen, are both 
congenital and acquired. In the congenital type, the length of the spleen 
pedicle and the conformation of the abdominal cavity are foremost. The 
acquired factors are increased weight of the spleen and the conditions which 
are responsible for the relaxation of the abdominal wall and of the ligaments 
which support the abdominal viscera. 

The conditions found in the case herewith reported rather indicate that 
in this particular case the origin was congenital. When the spleen wanders 
away from its normal location, it must necessarily carry with it its blood 
supply, and as the viscus descends, the vascular pedicle becomes correspond- 
ingly elongated, and in some cases becomes larger in diameter. When the 
degree of mobility becomes so great that it allows of axial rotation on its 
pedicle, torsion occurs to a varying degree, which may result in alarming symp- 
toms if not promptly corrected. 

If thrombosis of the splenic vein occurs, it also will produce symptoms of 
an alarming nature. Displaced spleens with torsion of the pedicle rarely 
occur, particularly in the male; thus far, the majority of cases of this condi- 


tion which have been reported have been females. 


~ 


Case Report.—Referred by Dr. A. W. Wallace: J. L. B., white, male, age 25, 
presented himself, complaining of colicky pains in his abdomen and frequent eructa- 
tions of gas. On the preceding day, he had lifted a rather heavy table, and immediately 
afterward he was suddenly seized with severe pain in his left lower quadrant; the pain 
was continuous but became more severe when he attempted to stand or walk. This 
effort would tend to “double ‘him up.” He had been nauseated but had not vomited and 
had experienced loss of appetite and looseness of the bowels since onset. Any straining 
effort while at stool increased his suffering. 

He had formerly been a football player at college and apparently had_ retained 
the muscular “fitness” gained from his athletic experience. He had suffered no illness 
relevant to the present complaint. He had had clean appendicectomy performed two 
years before. 

Physical Examination revealed a well developed and robust young man, weight 175 
pounds, height five feet ten inches. He was apparently in great distress but did not 
feel actually ill. He presented the clinical picture of a surgical abdomen, There was 
a palpable mass in the left lower quadrant with a fair degree of overlying muscular 
rigidity, and marked tenderness upon pressure. On account of the well developed abdom- 


inal muscles and marked contraction incident to palpation, it was difficult to outline the 
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Nu 
mass. Digital examination of the rectum revealed a smooth, tender mass, its lower 
edge just below the pelvic brim. 


Owing to the fact that the patient was not suffering acutely at this time and did 

show indications of an immediate abdominal catastrophe, he was sent to St. Francis 
Hospital for observation. On admission to the hospital, his temperature was 100° F 
pulse 90. Red blood cells, 4,750,000; hemoglobin (Newcomer), 87 per cent; white 
blood cells, 9,850; small lymphocytes, 35, polymorphonuclears, 60 per cent. Kahn test 
for syphilis negative. Uranalysis negative. 

On the assumption that a pathologic condition of the left half of the colon existed, 
a roentgenographic examination of the colon by means of barium enema, was made, 
which showed a moderate spasm present near the junction of the sigmoid and descending 
colon but no fluoroscopic evidence of any organic lesion at this site. The upper, de- 
scending colon was somewhat redundant ‘and there was one fair sized diverticulum in 
this region. There was considerable gas in the small bowel in the region of the hepatic 
flexure. Roentgenologic Impression: Diverticulosis. Spasm at the junction of the 
sigmoid and descending colon, with point tenderness which suggests diverticulitis at this 
site, which, however, did not permit entrance of the barium into the diverticulum. C/in- 
ical Diagnosis: Diverticulum of the sigmoid flexure with slow perforation. 

Operation —January 18, 1937: Under general anesthesia, a celiotomy was under- 
taken, through a left rectus incision, starting a little above the level of the umbilicus 
and extending downward for about six inches. Upon entering the abdominal cavity, the 
first thing encountered was the very large pedicle or vascular cable which showed a 
one-half to three-quarter twist or torsion. The spleen lay mainly in the left lower 
quadrant, the upper border being on a level with the umbilicus and the lower border 
in the pelvic cavity. It was easily delivered. In view of the conditions found, splenec- 
tomy seemed to be the only logical procedure and accordingly it was removed. On 
account of the enormous size (approximately 5 cm. in diameter) of the pedicle, it was 
not ligated en masse, the artery and vein being tied separately, close to the distal end. 
There was no thrombosis of the splenic vein or artery. 

Pathologic Examination.—Gross: The spleen had an engorged appearance and 
was markedly enlarged. Its weight was 575 Gm., and it measured 12 cm. in length, 7 cm. 
thick and 4 cm. wide. Microscopic: Sections showed nothing of particular significance 
other than the engorgement. There was no fluid in the abdomen. Approximately 250 
ce. of blood drained from the engorged organ after the clamps were removed, following 
completion of the operation. 

Postoperative Course —This was rather stormy due to very marked abdominal 
distention and accumulation of fluids in the stomach, which necessitated stomach lavage 
tor the first three or four days. The Wangensteen method was employed. After four 
or five days, convalescence was smooth until the eighth day postoperative, when throm- 
bosis of the right femoral vein occurred. This condition cleared up promptly, however, 
and delayed convalescence only two or three days 

Reference to the postoperative blood findings were, however, of interest and showed: 
On the second postoperative day : 

Red blood cells, 4,670,000; hemoglobin, 87 per cent; leukocytes, 8,700. 
On the fifth postoperative day: 
Red blood cells, 4,500,000; hemoglobin, 75 per cent; leukocytes, 10,000. 


( +} 


le eighth postoperative day : 
Red blood cells, 4,440,000; hemoglobin, 74 per cent; leukocytes, 15,250, small 
lymphocytes, 25 per cent, polymorphonuclears, 74 per cent. Blood platelets, 


448,000*—on day of thrombosis. 


“It is rather interesting to note that femoral vein thrombosis occurred about the 
time of the great decrease in the number of blood platelets. 
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On the eighteenth postoperative day: 
Red blood cells, 4,320,000; hemoglobin, 71 per cent; platelet count, 1,268,000, 
On day of discharge from hospital (February 11), when complete recovery seemed as- 
sured, final check-up showed: 
Red blood cells, 4,350,000; hemoglobin, 71 per cent; leukocytes, 12,000; blood plate- 


lets, 1,016,000. 


Only brief reference to the statistical aspect of this subject will be made, 
A comprehensive contribution to the literature with report of two cases of 
wandering spleen with torsion of pedicle was published by Dr. Irvin Abell, 
in October, 1933. In his review of the literature, he was able to collect 95 
such cases in addition to the two he recorded. 

Included in the number of recorded cases of wandering spleen with tor- 
sion of pedicle, there occurred only five in the male. Since 1933, I have 
found recorded six such cases, the case herewith reported making a total of 
11. In 1918, Petridis reported the first splenectomy for wandering spleen 
ina male. Pierre, also in 1919, reported a case; Southam, one, in 1921, in 
a boy, age six; John E. Sutton, Jr., in 1925, reported the first case in America, 
occurring in a male; Harris of London, in 1927, one case; Eric M. Fsher of 
Sidney, Australia, reported a case, in 1930, in a boy, age 16; J. C. Motley of 
Abingdon, Va., reported a case, in 1934, in a boy, age eight; J. F. Percy of 
Chicago, in 1933, a case in a boy, age ten; O. Linden, Scandinavian surgeon, 
in 1934, one case; A. Biondo, in 1934, a case in a male, age 30. 

In nearly all of the cases, the spleen has been removed. Doctor Abell 
summarized the treatment in 95 cases recorded: There were 85 splenectomies 
performed, with a mortality of 17.6 per cent. Detortion and replacement 
constituted the only operation in five. In patients treated by splenopexy, 
detortion and replacement, no follow-up as to the ultimate fate of the re- 
placed organ is given. Bland-Sutton and Conklin have each reported a case 
in which detortion and replacement of the organ were effected, but in each 
instance, acute torsion occurred. 

Discussion.—Dr. A. O. SINGLETON (Galveston, Texas ).—I would like 
to report the case of a patient who was operated upon by me for a uterine 
fibroid. When the pelvis was explored the spleen was found tightly packed 
in it. It was easily removed. The gallbladder was palpated and found to be 
acutely infected; it was drained. Her elevation of temperature continued, 
and in about ten days she showed a positive Widal. She ran a severe course 
of typhoid fever, but eventually recovered. ; 

Her symptoms were easily explained. She had had a movable spleen 
with a pedicle long enough to allow it to reach the pelvis. As a consequence 
of the typhoid infection, the spleen had enlarged enough to completely fill 
the pelvis. The gallbladder had become inflamed from the typhoid infection 
with a resultant acute cholecystitis. 


Dr. Rupotpw Matas (New Orleans, La.).—As pertinent to this discus- 
sion, I would like to mention an unusual complication in the course 0 
splenectomy on a middle aged male, who was operated upon for a very rare 
type of splenomegaly caused by a primary Hodgkin’s disease of the Di rothy 
Reed type. 
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The histology of this growth was studied by Doctor Wade.’ His report 
deals exclusively with the histology of the spleen, and is descriptive of a very 
as- rare example of primary splenic Hodgkin’s disease, but naturally omits a 
feature of the operation which was very interesting to me at the time. The 
ite- spleen was large enough to project below the costal arch and was partially 
adherent to the diaphragm by recent adhesions, caused by partial axial 
rotation with thrombosis of the splenic vein and artery. My attention was 
de. especially directed to the pancreas, which was swollen and edematous, of a 
of pale, yellowish-white color, and the consistency of soft cheese. On manipu- 
ell lating the spleen in order to ligate the pedicle, the tail of the pancreas, about 
‘ three inches in length, tore away without any ensuing hemorrhage, holding 
99 only to the thrombosed splenic vessels, which were bloodless when ligated and 
cut. The stump of the pancreas was on bloodless and pale, showing that 
or- the detachment of the tail had occurred in a degenerated area. No ligatures 
ive or sutures were required and the stump was simply covered over with a piece 
of of omentum. There was no danger of pancreatic leakage and fat necrosis, as 
sis it was evident that necrotic process had been progressing slowly for a long 
: time after the thrombotic occlusion of the splenic vessels had occurred. The 
4 body and head of the pancreas seemed perfectly normal. It was surprising, 
Ca, considering the length of the pancreatic fragment and its long and free ex- 
of posure in the retroperitoneal cavity, that it should have escaped septic or 
of putrefactive changes. The patient made an excellent recovery and was lost 
wl sight of a month or two after the operation. 
The histology of the pancreatic specimen was completely destroyed in a 
” mass of soft caseous tissue, which had resulted apparently from the throm- 
hotic ischemia. There was nothing to indicate in his preoperative history 
ell that he was suffering from glycosuria or diabetes, or any other indication of 
ies pancreatic dysfunction despite the numerous general and special examinations 
nt which had been made. What relation the splenic Hodgkin's disease had with 
a the pancreatic lesion and the splenic thrombophlebitis is a matter for con- 
i jecture 
ail | have had a considerable experience with splenectomy for the more usual 
se types of splenomegaly, and also one instance of a very large dislocated spleen, 
ch in an otherwise healthy woman, which had undergone strangulation because 
of axial rotation. It had dropped into the pelvis and lay next to the uterus, 
to we ich it had become adherent, simulating a large solid ovarian tumor. It 
ke was easily removed without serious consequences. 
ne pia a 
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A COMPARISON OF THE THREE TYPES OF HYSTERECTOMY 


Curtis H. Tyrone, M.D. 
New Orveans, La. 


FROM THE DEPARTMENTS OF GYNECOLOGY OF TULANE UNIVERSITY, SCHOOL OF MEDICINE, OF CHARITY HOSPITAL, 
AND TOURO INFIRMARY, NEW ORLEANS, LA 


HosPItTAL statistics show that the incidence of hysterectomy is increasing 
and that surgeons are extending the indications for it. This is partly due to 
their better training in pelvic surgery and an associated improvement in pre- 
operative and postoperative treatment; the more careful restrictions covering 
the use of radium in gynecology are also a factor. There is, in addition, a grow- 
ing realization that in dealing with a diseased uterus and its adnexa, especially 
during the late fourth and fifth decades, radical and not conservative measures 
are the best method of restoring the patient to health, as well as the best 
method of preventing a later train of symptoms and possible malignant 
changes. Probably there is no organ, other than the appendix, which is so 
simple to extirpate. On the other hand, no organ is the source of more clinical 
symptoms than the uterus, or the seat of more physiologic changes or patho- 
logic processes. Therefore, it should be in the first line of surgical attack. 

Granting, then, that hysterectomy is and should be a more popular pro- 
cedure, it behooves us to review from time to time our statistics, particularly 
with regard to the indications and our methods of approach, and to strive 
constantly to improve our technic. Statistics on the subject of hysterectomy 
have usually not included a comparison from the same clinic of the three types 
of hysterectomy, 1.¢., the subtotal hysterectomy, complete abdominal hysterec- 
tomy, and the vaginal hysterectomy. 

This present report is based on 764 consecutive operations performed by 
the late Dr. C. Jeff Miller and myself during the six-year period, 1931-1939, 
inclusive. These operations were performed upon patients admitted to our 
service in Charity Hospital and upon private patients in Touro Infirmary in 
New Orleans, and no effort has been made to distinguish between the two 
groups of patients in compiling these data. We accepted and operated upon 
the ward patients, and we must consider our responsibility to them as equal to 
that for our private patients. The ward patients more often presented a 
greater degree of pathology, and were usually not as good risks as the private 
patients, and in many instances hysterectomy was performed very reluctantly 
because of the extensive pathology, the condition of the patient and the failure 
of previous operative procedures to relieve her. 

The symptoms these patients presented were classic of those of pelvic 
pain, vesical disturbances, menstrual irregularities, and palpable tumors. More 
than 95 per cent complained of some form of menstrual disturbance and 78 
gave a history of postmenstrual bleeding. 
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TABLE I 


DISTRIBUTION OF TYPES OF HYSTERECTOMY 


Supravaginal hysterectomy........... 316 
Y Complete abdominal hysterectomy..... 137 
Vagina: hysterectOmy . ss ics sks sees 311 


It will be noted in Table I that complete abdominal hysterectomy was 
performed in 20 per cent of our cases, and vaginal hysterectomy and the sub- 
total operation in about 40 per cent each. In 54 of the subtotal cases cauteriza- 
tion or amputation of the cervix was performed by~the vaginal route before 





fe 
pa the abdominal operation. We are now performing the complete operation 
sis oftener, not only because of the danger of malignancy in the remaining stump, 
ng hut because a diseased cervix produces very definite and annoying symptoms, ; 
wi whether the uterus is in or out of the patient. The majority of the cases in 
1 which the cervix was not treated or removed were cases of extensive adnexal 
ua and parametrial infection, and we felt that the patient’s chances of recovering 
” from the operation would be definitely impaired by the performance of the 
ne complete operation. In other words, a diseased cervix can later be removed 
st from a live patient. In the nullipara we do not hesitate to leave a normal 
“i cervix, and I cannot recall having later to remove it because it became the 
ms site of disease. We do not believe that we shorten the vagina by our technic of 
complete or vaginal hysterectomy and we have not observed the so-called “dry 
i: vagina” following these operations. 
om It will be argued, I am sure, that in accomplishing a complete hysterectomy 
os the additional time expended is a definite contraindication to its performance. 
- | do not believe that this objection is warranted. The average surgeon should 
‘a not require more than five or ten minutes more to perform the complete opera- 
% tion 1n place of the subtotal. In reviewing the anesthetists’ charts in this series, 
it was found that the differences in time necessary for the performance of the 
= three types of operation averaged only five minutes. 
6, The average age of the patient in this series of cases was 40 years. The 
- youngest patient was age 17 and the oldest 74. One hundred seventy-nine 
- had never been pregnant and 585 had borne one or more children. 
-" The indications for hysterectomy in the series are not tabulated, as in 
“ many cases several factors were present that called for the operation. In lieu 
- of detailing the indications for operation, the appended list of the pathologic 
. changes which were found at operation has been prepared (Table IT). 
mn ibroids of the uterus were the indication for hysterectomy in 382 cases, 
ly about half of the total number of operations, which is considerably lower than 
“4 most published statistics. In six of these cases the diagnosis of sarcoma was 
made by the pathologist. 
“ fibroid tumors form the chief indication for hysterectomy. Removal of 
‘ the uterus is the only possible procedure in multiple fibroids which in the 
e aggregate are larger than a three months’ pregnancy, in adenomyomata, in 
. tumors associated with extensive adnexal disease, in tumors which are wedged 


in the pelvis, in tumors which are causing vesical disturbances, or other pres- 
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sure symptoms, and in tumors which are undergoing degeneration as evidenced 
by low grade elevations of temperature or by anemia out of all proportion to 
the actual blood loss. 

TABLE I] 


PATHOLOGIC CONDITIONS FOUND AT OPERATION 


Pathologic Conditions Incidence 
OS EE Se a ar ere 382 
Fibrosis and chronic metritis. . 238 
Carcinoma of uterine fundus. 29 
Sarcoma of uterus... . 6 
Pelvic endometriosis . 74 
Simple ovarian cysts. . . 41 
Malignancies of the ovary. II 
Chronic salpingitis. . . 153 
Abscess of the ovary. . 39 


Hysterectomy is the wisest procedure in young women with fibroids when 
myomectomy is contraindicated or is impossible. Furthermore, it is truly con- 
servative. From the standpoint of function, irradiation is quite as irrevocable 
as hysterectomy and may give rise to very much more serious consequences 
than will follow the surgical removal of the uterus and the preservation of 
functioning ovaries. The same considerations, it might be added, operate 
when intractable dysmenorrhea or menorrhagia must be handled in young 
women in whom conservative measures have failed to give relief. 

Fibrosis of the uterus and chronic metritis were pathologic findings in 238 
cases. These were cases in which a diseased uterus was associated with dis- 
sased adnexa or in which menstrual irregularities and pelvic pain made con- 
servative measures inapplicable. In some cases conservative therapy had been 
tried and had failed to give relief. In 124 of these cases cervical stenosis or 
extensive cervical disease and previous operative procedures, such as suspen- 
sion of the uterus and removal or partial removal of one or both adnexa, were 
additional reasons for the performance of hysterectomy. 

In 312 cases one or both adnexa were removed. The tubes were definitely 
diseased in only 153 cases, In 39 additional cases an abscess of one or both 
ovaries was found. In 120 cases the adnexa were not diseased but were 
removed because of their disturbed blood supply associated with the very 
large type of fibroid tumors. Routine hysterectomy in the course of salpingec- 
tomy is at least debatable. If bilateral excision of the adnexa is necessary, SO 
that the uterus would be left as a functionless organ, then its removal is justified 
if little or nothing is added to the risk of the operation. If the uterus is 
intrinsically diseased, if it is so denuded during operation that adequate peri- 
tonealization is impossible, if the round ligaments are so involved in the inflam- 
matory process that a suspension cannot be effected, then hysterectomy 1s 
indicated. In nonmalignant conditions, regardless of the age of the patient, 
conservation of the healthy ovaries should be the aim of every surgeon. We 
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ed believe that even after the menopause and until complete atrophy takes place, 
to the ovary produces some beneficial hormone. 
One of the interesting findings in this study was the occurrence of pelvic 
endometriosis in 74 cases. In some instances endometrial implants on the 
uterus, tubes and ovaries were merely associated with other pathologic changes, 
but in many instances they furnished a direct indication for the hysterectomy. 
When endometrial implants are present to an extensive degree in the pelvis, 
with so much invasion of the uterine wall as to produce an enlarged fibrotic 
uterus, associated with pelvic pain and menstrual disturbances, hysterectomy 
should be performed with the preservation of one or both ovaries. 
Simple ovarian cysts occurred 41 times and malignancies of the ovaries in 
11 cases. The ovarian cysts were all large enough to produce a tumor mass 
palpable by the patient. Hysterectomy was performed in these cases to facilitate 
the removal of the nonmalignant growth, and in the case of the malignant 
tumors of course it became an imperative procedure. The removal of intra- 
en ligamentary growths without serious damage to other structures of the broad 
n- ligaments is facilitated by hysterectomy. 
ble Carcinoma of the uterine fundus has always been an indication for 
"es hysterectomy, and this diagnosis was made in 29 cases of this series. The 
of complete operation is always performed and the adnexa are removed routinely. 
wis Tasee I] 
ng 
PERCENTAGE OF MORTALITY FOLLOWING THE VARIOUS TYPES OF HYSTERECTOMY 

28 No. of Cases Deaths Percentage 
a Supravaginal hysterectomy....... 316 6 1.9 

Complete abdominal hysterectomy 137 3 22 
wrk Vaginal hysterectomy......... 311 2 0.64 
en SUPITEIBEPIES 5.5 cates oS eid es 5 764 II 1.4 
or * . . . . - 
ne Vaginal hysterectomy results in a lower mortality and its advantages far 
ii outweigh those of the abdominal route (Table II1). It has a peculiarly wide 
i held in the removal of fibroids of moderate size associated with uterine prolapse 
ma of any degree, a usefulness that is considerably greater if morcellation is 
employed to reduce the size of the tumor mass and so permit the delivery of a 
wn fundus larger than could otherwise be removed. Vaginal hysterectomy is fre- 
4 quently the procedure of choice in obese and elderly women in whom post- 
7 operative complications and abdominal herniae are dangerous possibilities, as 
ol well as in patients who are poor surgical risks. In procidentia or third degree 
SO 


prolapse of the uterus it is the only type of hysterectomy indicated, and, regard- 


ed less of whether the uterus is or is not diseased, it is the operation most likely 


9 to relieve this condition. The cases in which vaginal hysterectomy is per- 
r- formed, however, must be properly selected, and the operation must never 
Mn- he used when extensive adnexal disease is present. 

is in more than half of our fatal cases peritonitis was the cause of death. 
nt, In all of these cases, extensive adnexal and parametral infection was present at 
Ve operation which should be evidence enough that hysterectomy is a dangerous 
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procedure when such infections exist. However, when we further consider 


that we had 153 cases of extensive pelvic infection and an additional 39 cases 

































of abscess of the ovary, our mortality does not seem too high (Table IV), 


TABLE IV 


CAUSES OF DEATH FOLLOWING 764 HYSTERECTOMIES 


Perttonitis. ..... ; ee : 6 
| : ‘ I 
Uremia...... ies eas I 
CaPRIAC So. sca Ee I 
Pulmonary embolism I 
Pneumonia, thirteenth day ; : a 


In the five remaining cases the causes of death were shock, uremia, cardiac 
disease, pulmonary embolism on the tenth day and pneumonia on the thirteenth 
day. 

I have not attempted to discuss the numerous postoperative complications 
or the postoperative morbidity in this series. Suffice it to say that, although 
we had our share, the incidence was far less in operations by the vaginal route 
than in the abdominal type of hysterectomy (Table V). 


TABLE V 


CAUSES OF DEATH OCCURRING AFTER THE THREE TYPES OF HYSTERECTOMY 
Supravaginal hysterectomy: 


Peritonitis.... af ee 4 
Cardiac. ..... I 
Pulmonary embolism, tenth day. ae 


Complete abdominal hysterectomy: 
Perwvonits, ........5.%. resales Gide 2 
Uremia... ee ee I 
Vaginal hysterectomy: 


NES 5 din fora oa ; ; I 
Pneumonia, thirteenth day ; water ce I 


SumMMAry.—(1) A series of 764 consecutive hysterectomies of all types 1s 





reported as follows: Supravaginal hysterectomy, 316 cases; complete abdom- 
inal, 137 cases; and vaginal hysterectomy, 311 cases. 

(2) The mortality for the different types was supravaginal, 1.9 per cent; 
complete abdominal, 2.2 per cent; and vaginal, 0.64 per cent. The mortality 
for the entire series was I.4 per cent. 

CONCLUSIONS 

Vaginal hysterectomy yields the lowest mortality, and on the basis of 
statistics for both morbidity and mortality, should be the operation of choice 
whenever it is indicated and can be performed. 
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Discussion.—Dr. L. WALLACE FRANK (Louisville, Ky.).—This is a very 
interesting series of cases and the essavist is to be congratulated on the excellent 
results he has obtained. A mortality of 1.4 per cent in such a series must reflect 
an assiduous attention to detail. During the past six vears, we have per- 
formed 300 hysterectomies, of which 265 were subtotal hysterectomies, 26 were 
panhysterectoniles and 18 were vagina] hysterectomies. 

In the 265 cases of subtotal hysterectomy, there were two deaths, one due 
lac to postoperative intestinal obstruction and the other due to uremia. The 
nth obstruction case was rather interesting in that there were no bands and no 
adhesions, but the mesentery of the terminal ileum was unusually long and a 
loop of the ileum, some two or three feet above the ileocecal valve, had slipped 
beneath the terminal ileum. When this last part of the bowel became filled 
with fluid it lay across the other loop, pressing it against the brim of the pelvis, 
ute which caused the obstruction. \We have seen one other case of intestinal 
obstruction due to the same cause, and following our last case we have been 
extremely careful to see when the small intestine is returned to the pelvis 
following operation that no loop lies between the terminal ileum and_ the 


ONS 


igh 


pelvic brim. 

Practically all of the 26 panhysterectomies were for malignant disease ; 
there was one death in this series which was due to intestinal obstruction. 
We do not routinely employ panhysterectomy in the treatment of myomata 
uteri or in pelvic infections. In such conditions the reason for performing 
total removal of the uterus is prevention of profuse discharge and the elimina- 
tion of the possible development of malignancy in the cervix which is left. 
We have seen 10 cases of malignancy developing in the cervix anywhere 
from 15 months to 20 years after hysterectomy. So far as we know, this has 
not occurred in any of the patients upon whom we have operated. It has been 
rather definitely shown that cauterization of the cervix in cases of chronic 
infection reduces the likelihood of malignancy to a minimum and also prevents 
discharge. 

m- In the past six years we have performed 18 vaginal hysterectomies with 





no mortality. 
i: We attribute our low mortality not only to the careful preoperative prepara- 
tion of the patient but also to the care employed in packing off the abdomen 
before the hysterectomy is actually begun. 











A SIMPLE METHOD OF CONSTRUCTING A VAGINA 
REPORT OF FOUR CASES 


Lawrence R. Wuarton, M.D. 
Bautrmore, Mp. 
FROM THE DEPARTMENT OF GYNECOLOGY OF THE JOHNS HOPKINS MEDICAL SCHOOL AND HOSPITAL, BAI rIMORE, MD 

IF ONE is called upon to construct a vagina, he has at his disposal a rather 
wide variety of operative procedures. Among them are the Baldwin! opera- 
tion, the Popoff-Schubert operation, the use of skin grafts, prepared tubular 
flaps, the labia minora or the pelvic peritoneum. The Baldwin operation, 
devised over 30 years ago, involves the use of a double loop of ileum, which 
is resected and drawn down through the rectovesical space. The Popoff- 
Schubert operation uses the sigmoid in the same manner. Skin grafts of many 
types have been used. A vagina has been made of pedicle grafts prepared in 
the tubular form of the vagina and sutured in place. The labia minora have 
been turned in to form the vaginal walls. In a few cases, the pelvic perito- 
neum has been drawn down to the external genitalia to line the vagina. 

One should be familiar with these procedures if the question of the con- 
struction of a vagina arises, because each case is an individual problem. Al- 
though each of these procedures has certain advantages, the disadvantages are 
so marked that they have not received general acceptance. In general, they 
have been criticized because of the technical difficulty or magnitude of the 
operation, the failure to provide a vagina of adequate caliber and depth, dis- 
figurement of the external genitalia, long hospitalization and because, in all 
but one, the resulting vagina is constructed of tissue which is entirely foreign 
to that region. 

One hesitates to add another operative procedure to the list which 1s al- 
ready long. Nevertheless, because the operation which I have been using 1s 
based upon a new principle, appears to be simple and quite satisfactory, I ven- 
ture to call it to your attention. It embodies two features which apparently 
have not been used prevjously. One of these features is the principle upon 
which the operation is based ; the other involves the use of a homely yet effec- 
tive type of vaginal plug to keep the cavity open. Due to these two new 
features, the operation is much the simplest that has yet been devised to con- 
struct the vagina, and, fortunately, has yielded excellent results. 

The operation is based upon the principle that the vaginal epithelium has 
remarkable powers of proliferation and in a relatively short time will cover a 
raw surface. Indeed, in the fetus, the vagina is formed by the proliferation of 
epithelium from the urogenital sinus, a layer of epithelium that covers the 
external genital orifice. This epithelium simply grows up around the mtl- 
lerian ducts and thus forms a large part of the fetal vagina. The author 
merely applied this principle in the adult, not knowing at the time \ hether 
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the adult epithelium retained this faculty or not. Fortunately, the adult vagi- 
nal epithelium preserves this characteristic. 

The second new feature is the use of a plug or mold to keep the vaginal 
cavity open, so that the external mucosa may have an opportunity to cover 





the walls of the newly created space. We conceived the idea that a large 
rubber condom, filled with some fairly firm substance, would provide a suit- 
able mold for the future vagina (Fig. 1). This is an essential feature of the 
E, MD new operation. 
ather Operative Technic —This is simplicity itself. A common feature in all 
pera- operations for the construction of the vagina is the dissection of the space 
bular between the bladder and the rectum. This step in the operation can usually 
ition, be finished easily in 10 or 15 minutes. Into this newly created space, one ' 
shich introduces the vaginal mold covered by a condom, and that completes the 
poft- operation. 
nanv The mold is allowed to remain in the vagina for three weeks, when it 1s 
te removed. During this time, it requires no attention at all, except to be sure 
have that it does not come out. In none of my cases was there any evidence of 
rito- infection; and, after the first day or two, there was no pain. The patient is 
kept in bed as long as the condom is in place; after it is removed, she is 
con- allowed to go home, and returns to the office for examination, and for observa- 
AI- tion of the progress of epithelialization. 
; are Operative Details—The operative procedure is usually very easy. As 
they Baldwin said, the creation of the space between the bladder and rectum can 
the usually be done by blunt dissection, after the incision is made in the external 
dis- mucous membrane or across the dome of the rudimentary vagina. One needs 
all only to follow the plane of cleavage furnished by the fibro-areolar tissue be- 
eign tween the layers of subvesical and perirectal fascia. There is very little danger 
of perforating either rectum or bladder if one follows this layer. In case of 
7 3 doubt, one can orient himself by a sound in the urethra or a finger in the 
g is rectum. 
snes One can easily perforate the bladder, however, if this plane of cleavage has 
nite been replaced by scar tissue, due to a former operation. The author experi- 
pon enced this accident once. This will be discussed in detail in the case reports. 
Ba Chere are two rather important details to observe in preparing the vaginal 
sil space. In the first place, the space must be larger than one expects it to be 
eventually. It may contract during convalescence; it is hardly likely to en- 
™ large. The contraction may be due to slipping of the mold, to pressure of 
- surrounding organs or to compression of the mold. The vaginal space should 
- be large in all dimensions. The second item concerns hemostasis. One en- 
eo: counters significant blood vessels usually only at two points, at the level of the 
3 broad ligament on each side. These ligaments are rather resistant and may 
the require incision in each lateral wall. At this point, the vaginal vessels leave 
nil- the uterine arteries and veins, and may require ligation. These vessels, how- 
ever, are small and do not compare with the vessels found in the normal 
ler 


vaginal plexus. 
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The Vaginal Mold.—It is essential to keep the vaginal space open in order 
that the vaginal epithelium may cover it. This necessitates the use of a 
vaginal mold of some sort. The author is quite certain that he has not yet 
discovered the ideal material for the mold. In actual practice, condoms have 
been used filled with melted paraffin, balsa wood, sea sponges, and gauze 
sponges ; other materials have also been experimented with. Of all these, the 
melted paraffin and balsa wood molds have proved the most satisfactory. 

The ideal mold should be very light, so that it will not cause any pressure 
on surrounding organs; and firm, so that it will preserve its shape against 
the continual pressure of the pelvic muscles and surrounding structures. Al- 
though many substances appear to satisfy these requirements, it is surprising 
how few will actually give good results. The author finally had a set of 
vaginal forms made of various sizes out of balsa wood; this type of vaginal 
mold proved very satisfactory in the last two operations (Fig. 1). 

If one uses a form made 
of balsa wood or parafhin, 
however, he must be certain 
that it does not compress 
the anterior urethra against 
the under surface of the 
symphysis pubis. There is 
also always a certain amount 


of postoperative edema_ to 





Fic. 1.—The vaginal mold. Made of balsa wood, 10 x 4 
cm., by Murray-Baumgartner Surgical Instrument Company of 
Baltimore. Equally satisfactory molds can be made of melted 
paraffin poured into a rubber condom, or by employing a large 
hollow rubber tube wrapped with gauze and enclosed in a 
rubber condom. Two thicknesses of condom are advised to ae at 5 oars _— 
cover the mold, which should be light and rigid to occur if the form is in- 


be considered. — Urethral 
compression is hardly likely 


serted well into the vagina. 
If, however, the patient has to wear a retention catheter because of a bladder 
injury, the urethra may be easily compressed. In such circumstances, one 
should be particularly careful to have the vaginal orifice large enough and 
the form small enough to avoid any pressure. 

In only one of the four operations performed by the author was there any 
evidence of urethral pregsure. In this instance, an injury to the bladder 
necessitated the use of a retention catheter; the lower margin of the external 
urethral orifice was compressed and there was a slough of the vaginal wall 
of the urethra for a distance of 1 cm. above the orifice. This, however, caused 
no permanent difficulty. 

There have been no signs of pressure on the internal structures, the rectum 
or the bladder. This is due, undoubtedly, to the mobility of these organs and 
to the lightness and smooth surface of the vaginal form. 

The condom mold is prepared before the operation. After the condom 1s 
filled, it is tied securely with braided silk and sterilized in alcohol or other 
suitable solution. Before introducing it, one may paint the walls of the vagi- 
nal space with mercurochrome, 5 or 10 per cent, if he wishes to do so. The 
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-d condom form should be flush with the vestibule after it has been inserted. The 
caer : ay , . 
= perineum must be inspected by the nurses and physicians several times daily 
vet to see that the form remains in place and that it is causing no edema or pres- 
sais sure changes. It should not be removed for three weeks. The author uses 
uze at least two thicknesses of condom around the mold, regardless of the material 
the of which it is made. 

Postoperative Care.—In all but one of the four operations, the postopera- 
sure tive course was as uncomplicated as that following: a perineal repair. In 
inst one instance, the bladder, however, was injured during the dissection and the 
Al- patient had to wear a retention catheter for two weeks. In no other case 
sing was catheterization needed. The vaginal form causes no discomfort after the 
- of first two days; there was an infection in only one case, and in that case the 
inal technic was not followed strictly. The patient is advised to change her posi- 

tion in bed frequently so that the weight of the vaginal form will be evenly 
lade distributed. 
fin, The most important feature of the hospital convalescence has to do with 
tain keeping the vaginal mold in its proper place. Condoms filled with sponges 
ress (either rubber, sea or gauze) contract so remarkably that they tend to slip 
inst out. There has been no such difficulty with paraffin or balsa wood molds. 
the Doctor Burch made a mold of gauze sponges wrapped around a short piece 
tikes of large rubber tubing and covered it with a condom. It worked very satis- 
i factorily. The form should be kept in place for three weeks and the patient 
. to Ss , ; , 
a had better remain in bed as long as the form is being worn. 
ira a ; rah ; : : 
“el The late postoperative care is just as important as that during the hospital 
ely Ri ne 
% convalescence. Coitus is absolutely prohibited until at least two or three 
In- : as : ; 
; months have passed, or until the vaginal epithelium has become thick and 
ina. 2 
ia tough. One would think that it would not be necessary to give this injunction 
e . - . i . 
- to the patient. In one of my cases, however, the patient was so curious to 
one + 
and try out her new acquisition that she disobeyed the order several times in the 
d y . . 5 - . . 
first week, with the result that the entire upper vault of the vagina was stripped 
it of its new epithelium, which came out as a sheet of tissue. This necessitated 
: another operation at a later date. 
din | " it a lat lat | | = 
“il During the first month after leaving the hospital, the vagina is inspected 
c 
vail several times a week in the office. The process of epithelialization is watched 
c 
-~ and the surface kept clean. At nighttime, a loose vaginal plug may be worn, 
to keep the space well dilated. Care must be exercised in inserting the plug ; 
“an the author advises his patients to lubricate it well with sterile albolene or 
and olive oil. The plug must also be kept clean; it should be sterilized in alcohol 
each time before being reinserted. 
te Operative Results —Although the author conceived the idea of this opera- 
oe tion and did his first case in 1928, he has refrained from publishing it until 
wit. he was satisfied with the end-results, and until the operation had been suc- 
5 ae ; as cs 
The cessiully performed by other surgeons. These conditions now seem to have 
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been satisfied. The author has performed the operation upon two women, 
in one of whom the late-result is known. The author also described the 
operation to Dr. John Burch of Nashville, Tenn., and Dr. Jack Hundley of 
saltimore, both of whom have employed the procedure successfully. The end- 
result in Doctor Burch’s case is known. 

The ultimate-result in my first case is not known. This patient was a 
pseudohermaphrodite who wanted to get married, but had found sexual life 
unsatisfactory because she had only a diminutive vagina. The operation was 
entirely satisfactory as far as the immediate-result was concerned: she was 
examined three weeks after the operation and found to have a vagina 14¥% 
cm. deep and of satisfactory diameter. She then left Baltimore but appar- 
ently has not married again. In her letters, she refuses to comment upon 
the result of the operation, although she states that she is perfectly well and 
satisfied. She refuses to be examined. 

In the second case, the final-result is excellent, as shown by the vagino- 
gram (Fig. 3) taken one year after the last operation. Coitus is also satis- 
factory and painless, and the patient experiences a normal orgasm. The 
vaginal walls are lined, moreover, by normal vaginal epithelium, as shown by 
the photomicrograph (Fig. 4) of a biopsy obtained from the top of the newly 
constructed vagina, at the time of the last operation, two years after the sec- 
ond operation. The type of epithelium that lines the vagina is rather impor- 
tant. In some of the cases in which skin, peritoneum or intestine have been 
used, there have been disagreeable symptoms, such as a discharge, dryness 
and irritation. Dr. Hugh Young made the interesting observation that in 
one case in which he employed the peritoneum, a subsequent biopsy showed 
a metaplasia, in that the normal histologic elements of the peritoneum had 
changed to columnar epithelium. 

Discussion—A father is proud of his sons, and a surgeon may admire his 
own handiwork. Both are usually guilty of exaggeration. Bearing this prob- 
ability in mind, the operation which the author has devised seems to possess 
certain distinctive virtues. These are its simplicity, freedom from the neces- 
sity of special dressings, shortness of hospitalization and absence of any scar- 
ring or mutilation of the‘external genitalia or surrounding skin. In addition, 
the vagina becomes lined by normal vaginal epithelium, whereas, in most of 
the other plastic operations, it is lined by some foreign tissue, such as intes- 
tine, skin or peritoneum. Finally, the resulting vagina is capacious and pli- 
able. If the first operation does not provide a vagina of satisfactory size, it 
can be easily enlarged subsequently. If one wishes to supplement this technic 
by placing pinch grafts on some area not covered, it can be attempted. If, 
for any reason, the procedure devised should fail completely, no damage has 


been done; and one still has the option of performing any of the other more 


complicated types of operation, if he wishes to do so. In actual practi c. the 
vagina constructed by this technic is normal in its characteristics; 1m the last 


case, it has become 1 cm. deeper during the last year, due to intercours 
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men, The Limitations of the New Operation—Since the vaginal space is lined 
| the by epithelium which proliferates from the vestibule or the rudimentary vagina, 
'y of it would seem that this operation would be feasible only when there is some 
end- vaginal epithelium to start with. We do not know whether the epithelium of 


the labia minora would proliferate as the vaginal mucosa does. We would 


as a hesitate to recommend this operation, however, when there is complete ab- 
| life sence of any mucous membrane, with aplasia of the labia minora or vestibule. 
was 


In both of my cases, there was a rudimentary vagina, so shallow that it flat- 





aia tened out completely when the labia minora were separated under tension, 
14/2 but furnishing enough epithelium for proliferation. 
ypar- 
upon CASE REPORTS 
and : aoe 
Case 1.—No. 11301: An hermaphrodite, white, age 26, was admitted to the Union 
Memorial Hospital, November 10, 1926. She had been raised as a girl. At the age of 
xino- 16, she was told by her father that she would have to shave or leave home. At age 18, 
satis- she fell in love with a man. She had normal sexual desires and was attracted only to 
The men. Since she herself was really a man but did not know it, she was exclusively, but 
n bv innocently, homosexual. During sexual excitement, she noted the presence of a penis 
‘ ie which was about three or four inches long and which would become erect. This was 
ee removed by a surgeon in Massachusetts, in 1918. At the same time, he removed a 
—_ normal looking testicle from each groin. 
\por- The patient married at the age of 20, and lived with her husband for two years. 
been She is under the impression that her husband never suspected that she was an her- 
ness maphroide and really a male. They separated, however, after two years of married 
t in life. She then became a nurse and held responsible positions. Later, she contracted 
syphilis and came to Baltimore to see Dr. Earle Moore, in 1926, to have the sexual 
wed problem settled and be treated for her syphilis. She also expressed her intention to 
had marry again. 
Physical Examination—There were distinct evidences of masculinity, although her 
e his general reactions and behavior were those of a woman. The patient was highly in- 
rob- telligent, cooperative and of pleasing manners. She was rather stocky. The voice was 
— distinctly contralto, yet not so harsh as a man’s. The neck was short and heavy; the 
—— hands were larger than a woman's. The upper lip showed a slight hypertrichosis. There 
OES" was little if any palpable glandular tissue in the breasts. The crines pubis were 
scar transverse, 
tion, Gynecologic Examination—The labia majora and minora were distinctly smaller 
st of than usual. The urethra was normal. The clitoris had been amputated. The vaginal 
ey orifice was so small that it admitted only one finger; and the vaginal cavity was 4 cm. 
, deep and ended blindly. 
ot The problem of syphilis was handled by Doctor Moore and, until February 1928, 
€, It we held in abeyance the question as to whether or not we would advise the construction 
‘nic of a vagina. At that time, she returned to see whether a vagina could be made. Dr. 
lf, Staige Davis was consulted and it was decided that the situation warranted an attempt 
has to give her normal sexual life. It was our intention to try to utilize the labia minora 
i as flaps; but since these proved to be too small, it was decided to employ the operation 
oa which | had been thinking about and had planned. 
, the Operation—April 5, 1928: The vaginal cavity was then dissected out as has been 
last described, and the condom placed in position. While making the vaginal dissection, a 


cavity or sac was encountered in the areolar tissue between the bladder and rectum. 
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This was about 4 cm. above the dome of the rudimentary vagina and measured 
cm. in diameter. some type of thin epithelium. T) 


* same situation was found in Cas 


‘bout | 
It was apparently lined by 
an embryolic vestige of unknown origin. The 


IS Was 
which biopsies were taken. 


{, from 
The vaginal orifice was also enlarged by a plastic operation 
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Fic. 2..-The Operation, Case 
has been placed in position. 


1: The vaginal space has been dissected and the vaginal 1 
from the external orifice. 


The artist has allowed the mold to protrude more than it 

It should be so placed that the labia fall over it easily 
by Courtesy of Dr. Hugh H. Young and Williams & Wilkins Co., Baltimore. 
Hugh H. Young. Genital Abnormalities, 
Williams & Wilkins Co., Balt., 


(Repr 
Fig. 192, } 

Hermaphroditism and Related Adrenal Dis¢ 

1937.) 

employing a procedure exactly the opposite of that used to effect a perineal repair 

(Fig. 2). 

An exploratory celiotomy was then performed, to determine the sex stat 

uterus, tubes or ovaries were found. There was complete aplasia of the miilleriar 

The only sexual organ in the pelvis was a rudimentary structure resembling 
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deferens, which started near the base of the bladder, ran across the floor of the left 
half of the pelvis and up to the left inguinal ring. There was no similar structure on 
the right side. The vaginal mold could be easily seen under the bladder, causing a slight 
prominence of the cul-de-sac of Douglas. 

Subsequent Course—On April 23, 18 days later, in consultation with Dr. Staige 
Davis, a special examination was made. The vaginal mold was removed. It had caused 
no discomfort whatever; and the convalescence had been normal. In the knee-chest 
position, we examined the vagina with a large vaginal speculum. It ballooned out 
normally. It was smooth and appeared to be lined by a thin epithelium. A biopsy was 
not taken as we expected to see the patient again. The vaginal plug was again inserted, 
after it had been sterilized, and after the vaginal walls had been painted with 2 per cent 
mercurochrome. The vagina measured between 14 and 15 cm. in depth. 

That was the last time, however, that we saw this patient. We have heard from 
her at times, although she answers letters reluctantly. She lives in New England, says 
she is happy and well, but makes no mention of her sexual life. She has not married 
again. Much as we were pleased with the immediate result of this new operation, I 
hesitated to publish it formally until we knew what the end-result would be. In 1933, 
however, we were glad to have Dr. Hugh Young? include this case in an address on 
hermaphroditism and a report of it was published, with a brief note concerning the 
technic of the operation. He also described the case and the operation in greater detail, 
in 1937, in his book on “Hermaphroditism.” 

Case 2.—Age 30. Examined first in January, 1934. She appeared to be a per- 
fectly healthy young woman, whose only physical defect lay in the development of the 
millerian ducts. She complained of inability to have satisfactory sexual intercourse. 

She had, however, been happily married for several years. Before marrying, she 
told her fiance that she could not have children, as she had never menstruated. She 
did not know, however, that she had an almost complete absence of the vagina. She 
consulted me to find out whether it would be possible to make a normal vagina for her. 

Fortunately, in 1928, an appendicectomy had been performed, at which time the 
surgeon had explored the pelvis thoroughly through a right rectus incision. The mil- 
lerian ducts were separate, each terminating medially in a small body the size of a 
thimble. From this olive shaped mass on each side, a rudimentary fallopian tube ran 
off laterally, to end in a well developed, though diminutive fimbria. The ovaries were 
perfectly normal. 

Physical Examination revealed that the external genitalia were normally formed, of 
usual size and development. The vaginal orifice was of normal size. The vagina, how- 
ever, consisted of a shallow depression which flattened out completely when the walls 
of the vestibule were stretched laterally. The rudimentary vagina admitted only one 
finger to a depth of 3 cm. 

The problem was thoroughly discussed with the patient. The situation certainly 
warranted the construction of a vagina, if it could be accomplished. She had heard of 
our apparent success in the first case and desired to have the attempt made. 

Operation—March 3, 1934: A vaginal space was created by the usual procedure, 
fully as large or larger than a normal vagina. The vaginal mold, made of melted 
paraffin poured into a condom, was then placed in position. 

Subsequent Course-—Two weeks later, the patient became rather hysterical and said 
she was sure that the vaginal plug was going to perforate the rectum. As she was a 
graduate nurse, and since her husband also became insistent, the vaginal mold was re- 
moved on the fourteenth day, it being my intention to replace it with a condom stuffed 

1uze sponges. Unfortunately, the rubber condom broke as it was being removed, 
the paraffin crumbled into many small fragments. The patient had to be anesthe- 
ind the pieces taken out one by one. Following this, a smaller plug made of a 
full of gauze sponges was placed. The patient left the hospital three days later, 

ne to the office for examination three weeks after the first operation was done. 
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This operation did not provide as deep a vagina as was desired; the second plug 
could not be placed as satisfactorily as the first, and the upper end of the vagina had 
contracted before it was covered with epithelium. It was, moreover, too sensitive to 
dilate. The result of the operation was, however, that the vagina had been widened, and 
was now about 5 cm. in depth. 

Second Operation—Because of the misadventure following the first procedure, a 
second operation was performed, December 28, 1934 (a ten-month interval). The sur- 
gical dissection was repeated easily. The convalescence was normal. The patient left 
the hospital three and one-half weeks postoperative. Ten days after she went home. 
she disobeyed injunctions and had sexual intercourse. Penetration was normal, and an 
orgasm was experienced. This was repeated several times during that week, with the 


_ Fic. 3.—Follow-Up Study, Case 2: Vaginogram, one year 
after last operation. Vagina measures nine centimeters in 
depth, and is of normal caliber. The condom has been filled 
with barium. \ 


result that the newly formed epithelium was torn away and cast out as a sheet of tissue. 
This, however, did not entirely defeat the result of the operation, as the vagina was 
approximately 2 cm. deeper than before the second procedure. 

The patient returned in December, 1936, two years later, determined to have another 


addition to the vagina. I was rather disgusted with the situation, because we had twice 
made a satisfactory vagina, and each time had been disappointed, once by our inexperience 


in using only a single layer of rubber condom and the hysteria of the patient, and the 
second time by the patient’s uncontrolled libido. 

Third Operation—December 20, 1936: Johns Hopkins Hospital, No. 76252. This 
time, the operation was made more difficult, due to scar formation. The dissection went 


along smoothly, however, and just as we were about to stop, it was decided t add 
of the 


another centimeter or two to the space. This final effort led to a pertoration 
bladder. This opening was closed, a retention catheter inserted and a vaginal mold 


made of balsa wood placed in position. The convalescence was uneventful. 


850 





and 


Ba 
sur- 
left 
ome, 
1 an 
the 


issue. 


was 


other 
twice 
-jence 


d the 


This 

went 

add 

vf the 
mold 


CONSTRUCTION OF A VAGINA 


Follow-Up.—The late-result has been extremely gratifying, as the vaginogram shows 


(Fig. 3 
and is capacious. 
ever, 
the 
vagin 
when present, it is very slight. 


2) Coitus is perfectly normal. The vagina is 9 cm. deep above the vestibule, 
The patient experiences a normal orgasm. She is quite certain, how- 
that the vagina is not as deep as it was immedaitely after the second operation, 
result of which was partly nullified by premature sexual intercourse. The vesico- 
al fistula is almost completely closed ; at times, there is no leakage for several days; 
The fistulous opening must, apparently, be very small 


The vagina is lined by normal vaginal epithelium (Fig. 4). 


Three vears ago, during an informal con- 
versation, | happened to mention to Doctor 
Burch the operation I had just performed on 
the second case in this series. He stated that 


he was facing the same problem in one of his 


patients, and thought he would try the opera- 
tion I had devised. With his permission, I am 
publishing the report of his case and the illus- 


trations. 


Case 3.—Vanderbilt Hospital, No. 80866. Pub- 
lished by courtesy of Dr. John Burch, Nashville, 
Tenn. A white female, single, age 18, was ad- 
mitted to the Vanderbilt Hospital, in September, 
1930, with the history of never having menstruated. 
At the age of 15, she had cramps in the lower abdo- 
men at monthly intervals, lasting one or two days. 

Physical Examination was essentially nega- 
tive except for the pelvis. The pubic hair was 
normal in amount and _ distribution. The labia 
majora and minora were normal. A thick, loose 
membrane covered the site of the vaginal orifice. 
The vagina was entirely absent. A small, indefinite 
mass was felt in the region normally occupied by 
the cervix. 


;. 4.—Case 2: Photomicrograph of 
a biopsy specimen from the highest point 
(seven centimeters above the vaginal ori- 
fice) of the constructed vagina, two years 
after the second operation. This shows 
normal adult vaginal mucosa. The 
stratum germinativum has the usual char- 
acteristics, staining deeply, the cells and 
their nuclei are arranged normally. The 
vaginal mucosa is deep, as in a woman 
with normal ovarian function. There is 
a thin layer of cornified epithelium on the 
surface In the subjacent tissue, one 
sees no evidence of inflammation. The 
vascularity is normal. The entire con- 
structed vagina was lined by this tissue. 
(Union Mem’1l. Hosp., Path. No. 10,276.) 


, Uperation.—September 16, 1936: Vaginal cavity prepared chiefly by blunt dissection, 
alter the initial incision of the external, obstructing membrane. Artificial canal thoroughly 


stretched. Cavity packed tightly with wick drains. 


Retention catheter placed in bladder. 


Temperature, 102° F., until the fifth day, when the wick drains were removed. A 


a07;nal ‘ o : 
vaginal mold, made of rubber tubing w rapped with gauze and covered by a rubber 


condom was then placed in position. Two days later, this was expelled, followed by 


; li | mere . ar a 4 4 . . 
the discharge of a large amount of pus. The cavity was thoroughly irrigated, 5 per 


cent mercurochrome instilled, and the vaginal mold (condom) was replaced. The tem- 


perature fell satisfactorily. The vaginal mold was kept in place until the twenty-second 


day. 


cond ‘ i 
Second day postoperatively. 


"he patient was walking on the twenty-eighth day and discharged on the thirty- 


Follow-Up.—A pneumoperitoneogram, six months later, showed no uterine shadow. 


Nine m 


The patient has normal intercourse. 


Case 4.—University Hospital, Baltimore, Md.: 
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nths after operation, the vaginal cavity was 8 to 10 cm. deep (Figs. 5 and 6). 


Published by courtesy of Dr. J. 





LAWRENCE R. WHARTON Annals of Surgery 


1938 


Mason Hundley, Jr., Baltimore, Md. A white, pseudohermaphrodite of masculine type, 
age 26, presented himself for examination at the University Hospital in October, 1937, 
The patient had been raised as a woman; shaving was frequently necessary. 

Physical Examination showed a general bodily configuration of masculine type, re- 
sembling somewhat Case 1; there was a marked general hypertrichosis of the body: the 
clitoris was hypertrophied; there was a small testicle in each inguinal canal; the labia 
majora and minora were normal. There was, apparently, no vagina present, a mem- 
brane covering over the site of its normal orifice. 

During an examination, November 4, 1937, this membrane was easily ruptured by 
the index finger, which was then insinuated, by blunt dissection, into tissues between the 
urethra and rectum. A small cavity was found, similar to that found in Case 1. There 


was moderate bleeding. 


Fic. 5.—Case 3: Photograph showing the re Fic. 6.—Case 3: Photograph showing the intra 
sultant vaginal orifice, nine months after operation. vaginal condition, nine months after operation. 
(Courtesy of Dr. John Burch.) A vaginal speculum can be easily introduced 

The vagina measures nine centimeters in depth 
and has a normal caliber. (Courtesy of Dr. 
John Burch.) 


Operation—November 10, 1937: Construction of vagina; amputation of clitoris; and 


: \ — ° » ‘ 
an exploratory celiotomy by ‘Doctor Hundley at the University Hospital, Baltimore, Md. 


The vaginal space, partially excavated six days previously, was enlarged. The narrow 
vaginal orifice was enlarged by two lateral incisions which bled rather freely. The 
mucous membrane and skin were approximated as in Case 1. The small cavity which 
had been found under the posterior urethra appeared to have some type of lining mem- 
brane. A balsa wood mold was then placed in position, and covered with two layers 
of rubber condom. At the exploratory celiotomy no sex organs were found in the pelvis 
except a bilateral, rudimentary structure resembling the vas deferens, a structure similar 
to that noted in Case 1. No ovaries, tubes or uterus. A small testis was found in each 
inguinal canal. With the abdomen open, the vaginal form could be seen covered only 
by peritoneum, below the bladder. There was a slight tear of the peritoneum over the 
vaginal mold; consequently, a cigarette drain was placed in the abdominal iucision. 
Convalescence was uneventful. The biopsies taken from the wall of the embryonic space 
in the recto-urethral septum showed squamous cell epithelium. A further report of this 
case will be made in greater detail at a later date. 
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CONSTRUCTION OF A VAGINA 
SUMMARY OF CASE REPORTS 


The Operation and Convalescence——In Case 1, the operation and conva- 
lescence were entirely uncomplicated ; the immediate result (one month later ) 


was excellent. In Case 2, three operations were performed, for reasons stated. 


In the last operation, the bladder was accidentally opened. The patient still 
has a very small fistula, as there is occasionally a little leakage, although it is 


completely dry part of the time. In Case 3, there was a postoperative infec- 


tion of the vaginal space. In this case, however, the recommended technic 
was not followed, as uncovered gauze wicks were used instead of a smooth 
condom mold. The infection disappeared two days after the gauze packs 
were replaced by the condom mold. In Case 4, there was definitely more 
bleeding from the lateral vaginal incisions than one obtains following a single 
median perineal incision. This step, however, was necessary, as in Case 1, 
to enlarge the vaginal orifice. This is also the only case in which the peri- 
toneum was perforated while preparing the vaginal space. It caused no com- 
plication, and was discovered by chance during the exploratory celiotomy per- 
formed to determine the sex status. 

The Ultimate Results—In two of these four cases, deep and satisfactory 
vaginas have been formed, as shown by follow-up examinations, nine months 
and one year after operation. Coitus is normal, with resultant orgasm, in 
both cases. In two cases, the late-result is unknown, one patient having been 
operated upon very recently, the other being unwilling to discuss her sexual 
life by mail. 

Although the operative technic is simple, it is evident that difficulties have 
been encountered even in the hands of experienced gynecologists. The con- 
valescence should also be observed carefully. 

CONCLUSIONS 

A new operation for constructing the vagina is presented. It is based 
upon a principle which had not been appreciated before; namely, the remark- 
able ability of the vaginal epithelium to proliferate and cover raw surfaces. 
This is essentially the manner in which the vagina develops in the fetus. The 
operation merely attempts to reproduce, in a way, the conditions under which 
the fetal vagina develops. Another new feature is the use of a vaginal mold, 
in a smooth, sterile condom, in order to keep the space open and allow the 
squamous epithelium to cover the vaginal walls. 

The operation would appear to have certain definite advantages. It is sim- 
ple of execution. The convalescence is usually smooth. No complicated or 
painful dressings are necessary. It does not involve the highly technical and 
complicated stages of plastic operations. There is no disfigurement or scar- 
ring of the external genitalia. The period of hospitalization is short. The 
constructed vagina is deep and capacious, and is lined by normal vaginal 
epithelium, instead of some foreign tissue, such as intestine, skin or peritoneum. 
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Discussion.—Dr. LLtoyp NoLANp ( Fairfield, Ala.).—I would like to ask 
Doctor Wharton how long the vaginal plug is allowed to remain in position 
before its first removal? How frequently is it removed for cleansing, and has 
he had trouble with secondary hemorrhages following the removal of the 
plug? We have tried somewhat the same technic, using a hard rubber rectal 
bougie, and on two occasions were confronted with severe bleeding following 
removal. 

Dr. LAWRENCE R. WHARTON (closing).—The questions that have been 
asked concern two features of the technic: First, the length of time that the 
form is kept in the vagina; and second, the matter of bleeding and infection. 

I have arbitrarily left the form in place for three weeks. After some of 
these operations, the patient has continued to wear the form at home at night 
for a month or so. These patients seem to have no better final result than 
those who did not replace the form at all, after having worn it three weeks. 
This is a matter for further observation. 

We have had no trouble with bleeding, although in the case operated 
upon by Doctor Hundley there was considerable bleeding during the opera- 
tion. This was due, I believe, to two things: The vaginal space had been 
partly dissected out only five or six days previously, causing hyperemia; and 
second, the vaginal orifice was enlarged by two lateral paravaginal incisions, 
resembling superficial Schuchart incisions. Lateral incisions through the 
perineum and labia always bleed more profusely than a single median inci- 
sion. There is no reason for any such external incision, unless the vaginal 
orifice is very small. 

The only site that requires hemostasis in the dissection of the vaginal 
space is on each side, where the broad ligaments are attached. Here one 
encounters the uterine plexus and the origin of the vaginal veins and arteries. 
Of course, in these cases, these vessels and plexuses are much smaller than in 
women who have normal uteri and vaginae. Even in these cases of absence of 
uterus and vagina, however, one finds these vessels, and they require ligation. 

In my own cases, there have been no infections, except in one instance, 
and this apparently resulted because my technic was not followed strictly. 
Dry gauze had been used to pack the vagina. This was removed on the fifth 
day, when the temperature reached 102° F. A plug covered with a smooth 
rubber condom was then inserted, and in three days the temperature had re- 
turned to normal. 

There are ordinarily no difficulties encountered in dissecting the space for 
the vagina, if one follows the plane of cleavage. But if one has to dissect such 
a space in a patient who has been operated upon before, he finds that scar 
tissue has replaced the loose areolar tissue and the plane of cleavage has 
largely disappeared. In one such case a small hole in the bladder resulted. 

I appreciate the comments of those who discussed this operation. This 1s 
apparently a new procedure, without any precedent, and we do not present 
it as a finished product. We hope to improve the technic as future cases are 
operated upon. I am also certain that the type of vaginal mold will be im- 
proved. 
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POSTERIOR VAGINAL HERNIA 
Witiiam T. Buack, M.D. 


Mempuis, TENN. 


FROM THE DEPARTMENT OF GYNECOLOGY, COLLEGE OF MEDICINE, UNIVERSITY OF TENNESSEE, MEMPHIS, TENN 


TRUE posterior vaginal hernia, judging by reports in the literature, is of 
rare occurrence. Garengeot probably was the first to describe this condition, 
in 1730. Not until 1804 was another case reported, its discoverer being Sir 
Astley Cooper. Thomas, in 1885, reviewed the literature on the subject and 


presented a personal case. In 1922, Chase* made a comprehensive review of 


levator herniae, and Miles,* in 1926, and Bueermann! and Masson,® in 1932, 
gave us complete résumés of pelvic herniae. 

In 1933, the writer described a case of posterior vaginal hernia before the 
Central States Association of Obstetricians and Gynecologists. The patient 
in question had sustained a fall, which was followed by severe pain and im- 
paired function in the rectovaginal region. No doubt, the hernia had existed 
previously, but it was unrecognized until disability developed from the fall. 

Reports of five additional cases of this type of hernia have been made since 
1933: two by Dew,? one by Stearns,” one by Huet,” and one by Caillot, Rochet, 
and Contamin.* The author is herein reporting two other cases, making a 
total of 67 recorded to date. 

True posterior vaginal hernia should not be confused with pseudohernia, 
or rectocele; in true posterior vaginal hernia a definite sac, as in inguinal 
hernia, is present. Nor is it identical with operative vaginal hernia or ante- 
rior or pudendal hernia. It is quite likely that posterior vaginal hernia, as 
discussed here, is frequently overlooked ; no doubt, unexplained complications 
from labor, trauma, and perineoplasties might be found, upon investigation, 


to be caused by this condition. 


Case 1.—A. D., white, female, married, age 50, was admitted to the John Gaston 
Hospital April 17, 1935, complaining of a “fallen womb,” and stated that she had first 
noticed a protrusion from the vagina seven years earlier. The mass had gradually in- 
creased in size. She was suffering some pain and was troubled with constipation, but 
had no other symptoms. 

The patient was the mother of two children, the youngest age 21. Delivery and the 
puerperium were uneventful following both pregnancies. She had had no abortions. 
Menstruation has always been normal, and she had never had leukorrhea. She was well 
developed, even slightly obese, and apparently not acutely ill. 

Physical Examination revealed nothing of significance. No abnormality could be 
found about the head, neck, heart, lungs, abdomen, or extremities. Blood pressure 152/78. 
A study of the blood showed red blood cells, 4,700,000; white blood cells, 11,500; hemo- 
globin, 95 per cent; polymorphonuclears, 65 per cent; lymphocytes, 35 per cent. Urea 
nitrogen, 13 mg.; sedimentation rate, 18 Mm. in 60 minutes; Wassermann reaction, nega- 
tive. Urine, normal. 

On pelvic examination the uterus was found to be completely prolapsed and the 
mucosal folds of the vagina hypertrophied. The cervix was atrophic. The perineum was 
markedly relaxed; both a large rectocele and cystocele were present. 
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Operation.—A vaginal hysterectomy, anterior colporrhaphy, and perineorrhaphy were 
performed April 22, 1935. Recovery was uninterrupted. 

Pathologic Examination.—“The specimen consists of the uterus, cervix, and a por- 


tion of the vaginal wall. The uterus is slightly enlarged and contains a few small myo- 


mata. The cervical canal is greatly elongated, measuring 7 cm. in length. Diagnosis: 
Multiple fibromyomata of the uterus.” 

Subsequent Course —The patient returned August 8, 1935, complaining of a bulging 
in the vagina. Following her previous dismissal, after having been up and about, she had 
noticed that upon straining, especially at defectation, there was still a protrusion from the 
vagina. This had gradually enlarged and had been a source of constant discomfort. 
The only noteworthy finding on general physical examination was a blood pressure of 
182/90. Laboratory data showed no abnormality. 








Fic. 1.—Case 1: Drawing shows intact per 
ineum with sac freed from neighboring scar tissue 
Probe inserted into torn peritoneal cavity. Insert 
A shows stump of sac sutured to vagina and liga 
ments. Lower four sutures close space through 
which hernia protrudes. Insert B is a diagram 
matic representation of the formation and _ pri 
trusion of peritoneal hernia. 

\ 

Pelvic Examination disclosed an excellent result from the hysterectomy, anterior col- 
porrhaphy, and perineorrhaphy ; the floor of the perineum was firm and the bladder well 
supported. When the patient strained down, however, the posterior vaginal wall was 
extruded from the vagina about three inches. Rectovaginal palpation gave a sense Ol 
borborygmi to the examining fingers. A hernia was suspected. The patient was dis- 
charged August 24, 1935, after several ineffectual attempts had been made to insert a 
pessary for support. She was readmitted September 9, 1935, at which time nothing 
additional was found on physical eamination. 

Operation.—September 11, 1935: An incision was made at the vaginal mucocutaneous 
juncture, and the vaginal mucous membrane was dissected upward. A peritoneal sac was 
demonstrated between the vagina and rectum. Because of the extensive scar tissue forma- 
tion and adhesions, the sac was freed with difficulty, during which manipulation it was 
torn. The lumen was finally located quite high, and was ligated and sutured to the upper 
part of the vagina, and the round and broad ligaments (Fig. 1). 
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The patient was discharged on the fifteenth postoperative day. A subsequent examina- 
tion revealed an excellent result. 
Case 2.—S. L., colored, female, age 36, was admitted to the John Gaston Hospital 


February 1, 1937. She had been married 14 years and had never become pregnant. She 


denied having had venereal disease. The menstrual history had been normal until three 
months previously, since which time the periods had appeared every 14 days. She had 
been troubled for one year with a rather severe nocturia and an occasional pain and burn- 


ing on urination, as well as with a leukorrheal discharge. Her chief complaint, which had 


also developed a year earlier, was a tendency to prolapse of the uterus. The parts could 
be replaced by external pressure through the vagina. She had had an annoying itching 
about the genitalia, but had suffered no pain or soreness until the preceding week, when 


an aching pain began in the lower abdomen. At the same time, she had noticed a small 


white growth on the surface of the prolapsed part. 


Fic. 2.—Case 2: Drawing shows clinical ap 
pearance of posterior vaginal hernia, with cervix 
of prolapsed uteru Insert A shows the vaginal 
mucosa enclosing the sac being drawn forward, 
together with the prolapsed uterus. The perineum 
is normal, the patient never having been pregnant. 


Insert B is a diagram illustrating the formation 
of a peritoneal sac, and prolapsed uterus. 


Physical Examination of the eyes, ears, nose, and throat were negative. The teeth 
were in poor condition. Blood pressure, 122/80; red blood cells, 4,336,000; white blood 
cells, 6,150; hemoglobin, 14 Gm.; polymorphonuclears, 54 per cent; eosinophiles, 1 per 
cent; lymphocytes, 44 per cent; and mononuclears, 1 per cent. Sedimentation rate, 18 
Mm. in 90 minutes; Kahn reaction, negative. The urine contained three to six pus cells 
per high power field, but was otherwise negative. 

Pelvic Examination showed the perineum markedly relaxed and the vulva gaping, 
revealing, apparently, a large rectocele, with a small area of cornification on the mucosal 
surface. The cervix was clean and well epithelialized, of the nulliparous type. The uterus 
was enlarged to the size of a two months pregnancy, freely movable and firm; a small 
fibroid was found on its anterior wall. There was a prolapse through the introitus when 
the patient strained. The ovaries were slightly enlarged and tender. Rectal examination 
Was negative. With a finger in the rectum and another in the vagina, one could palpate 
the mass; it appeared to be filled with gas, which was easily displaced by pressure. 
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Diagnosis.—Posterior vaginal hernia; second degree uterine prolapse ; and myomata of 
the uterus. 

Operation.—February 7: A vaginal hysterectomy and posterior vaginal herniotomy 
were performed. The peritoneum extended down to the perineum; the perineal body was 
retracted and the peritoneum dissected free, excised, ligated, and sutured to the vagina, 
and round and broad ligaments (Fig. 2). 

Pathologic Report—Fibromyomata of the uterus, chronic cervicitis, and ulceration of 
the vaginal mucosa. 

The patient was discharged on the eighteenth day postoperative. She returned later 
for examination and was found to have a good result. 

Etiology.—The primary etiologic factor in the development of a posterior 
vaginal hernia is a congenital defect, there being, apparently, an imperfect or 
entire lack of fusion between the rectum and vagina, and, in addition, a con- 
genital low peritoneum with a weakening of the pelvic floor. Upon this may 
be, and often is, superimposed a secondary force which causes these primarily 
weakened tissues to separate still further. If fusion is at fault, the straining 
of labor, or an increased intra-abdominal pressure from an abdominal tumor 
or fluid, may permit descent of the peritoneum and viscera through this 
area. A congenital reflection of the peritoneum down to the perineum has 
been found in a few postmortem examinations. The congenital weakness of 
the pelvic floor and low peritoneal misplacement seems to be the most plausible 
explanation for the occurrence of posterior vaginal herniae in nullipara. The 
point of descent is usually through the median line of the pelvis, which is the 
weakest part. According to Symington, the mesial plane of the pelvis is 2.5 
em. thick, whereas laterally it is 5 to 7 cm. in thickness. The hernial ring is 
generally formed between the uterus anteriorly, the sigmoid-rectum _poste- 
riorly, and the sacro-uterine ligaments laterally. 

Symptoms and Diagnosis—The symptoms of an uncomplicated posterior 
vaginal hernia do not differ in type from those of rectocele, although they are, 
as a rule, more pronounced. Following rupture, an incision, or other trauma, 
the symptoms become severe. 

Posterior vaginal hernia must be differentiated from vaginal cyst and other 
tumors, rectocele and cystocele. Vaginal cysts do not increase in size with 
coughing or straining, nor do they often empty on pressure; however, a con- 
genital cyst of the ampuila of Gartner’s duct, at the upper anterior surface 
of the vagina, does at times empty its contents through the duct into a cyst 
of the parovarium in the broad ligaments. If the hernia points to the perineum 
or ischiorectal fossae, a distinction from other tumor formations will be neces- 
sary. An operation for repair of a rectocele should never be undertaken with- 


out an examination for a hernial sac ; otherwise, serious mistakes might occur. 


The protruding mass might return, with disappointment to the patient and 
embarrassment to the surgeon. To make the differentiation, one should bear 


in mind that a rectocele, when examined per rectum, does not enter the pro- 
truding mass. When an intestine occupies the hernial sac, a gurgling sound 
may be heard upon palpation with one finger in the rectum and the other in 
the vagina. A soft mass will be observed if the omentum is present. If fluid 
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POSTERIOR VAGINAL HERNIA 


fills the sac, it readily disappears upon pressure or upon placing the patient in 


the Trendelenburg position. The contents of a posterior vaginal hernia usu 


ally disappear when the patient 1s in a recumbent position only to return 


when an upright position is resumed. A roentgenogram following the inges- 
tion of barium may be of service in the diagnosis if a loop of intestine is 
located in the hernia. Peristalsis may be observed at times. A peritoneal sac 
encountered at operation or autopsy is positive evidence of a true hernia. 

Complications —The number of complications which may attend posterior 
vaginal hernia can well be appreciated by a study of Bueermann’s! report of 
59 cases : 

(1) Interference with normal delivery, ten cases. 

(2) Hernia incised or excised due to error in diagnosis, with death, three 
Cases. 

(3) Pelvic abscess following delivery with spontaneous recovery, two 
Cases. 

(4) Rupture of hernia with evisceration and death, two cases. 

(5) Rupture of hernia with recovery, one case. 

(6) Death from incarceration of vaginal hernia, one case. 

From the above, it is apparent that lacerations at childbirth, accident dur- 
ing operations, perforation, strangulation, and rupture from trauma or severe 
straining are dangerous potentialities in this condition. 

Treatment.—The treatment of posterior vaginal hernia is surgical. If 
the opening into the peritoneal cavity is small, the principles observed in other 
hernia operations are sufficient to effect repair. However, a better result may 
be obtained by fixation of the stump to the posterior surface of the uterus, or, 
if an hysterectomy has been performed, to the vault of the vagina and liga- 
ments. A-celiotomy is advisable if the hernial opening is large, or there is any 
pathology in the pelvis, such as a large uterine tumor; in this event, the sac is 
freed from below and inverted into the pelvic cavity, and the stump sutured 
to the uterus. Celiotomy is also indicated when the intestine has ruptured 
or has been punctured, and the loop of intestine has reentered the pelvic 
cavity. If a perineal laceration is present, a high perineorrhaphy should be 
performed. It was not necessary to enter the peritoneal cavity from above 
in the author’s three cases. 

SUMMARY 

Three cases of posterior vaginal hernia have been observed. In the first 
case, reported in 1933, the patient was a white woman, age 65, and the mother 
of seven children. She sustained a hard fall, which caused severe recto- 
vaginal pain and necessitated her confinement to bed until she was relieved by 
operation, 

Case I, reported in the present article, was that of a white woman, age 
50, and the mother of two children. She was successfully operated upon for 
procidentia, a large cystocele, and a lacerated perineum. Upon her return 
for examination, a bulging of the posterior vaginal wall was discovered. Four 
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months later, she reentered the hospital for removal of a mass which pro- 
truded through the vaginal orifice. This mass proved to be a posterior vagi- 
nal hernia. The sac was adherent from scar tissue formation consequent to 
the previous operation. 

In Case 2, the patient was a colored woman, age 36, who, although having 
been married 14 years, had never become pregnant. She was treated surgi- 
cally for uterine prolapse, a relaxed perineum, and a large mass, congenital 
in origin, which protruded from the posterior vaginal wall through the vaginal 
orifice. 

Less than 70 cases of posterior vaginal hernia have been reported in the 
literature. 

Primarily, the cause is a congenital defect in development; i.¢., a con- 
genitally low reflection of the peritoneum with improper fusion of the rectum 
and vagina, and a weakness of the pelvic structures in this region. 

Posterior vaginal hernia may be a source of grave trouble in childbirth, 
traumatic injury, and in the performance of perineoplasty, and may be re- 
sponsible for an unsuccessful outcome of perineoplasty. 
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Discussion.—Dr. Wm. F. SHALLENBERGER (Atlanta, Ga.).—Failure to 
recognize the fact that you are dealing with a posterior vaginal or perineal 
hernia is one of the reasons for failure to get permanent results from a 
perineal repair. One of the first cases of this kind with which I met in pri- 
vate practice was referred to me by a general surgeon some 25 years ago. He 
had repaired the perineum on two different occasions, but there had been 
prompt recurrence, following each operation, of what he thought was a large 
rectocele. Careful examination showed that she really had a posterior vaginal 
hernia or enterocele. In this instance a ventral fixation of the uterus was 
first accomplished, attaching the posterior surface of the uterus to the anterior 
abdominal wall. The cul-de-sac, which had been dissected down between the 
rectum and vagina to the perineal floor, was then obliterated by introducing a 
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Number 5 POSTERIOR VAGINAL HERNIA 

series of purse-string sutures of Pagenstecher linen. These procedures were 
then followed by a third perineal repair. The results were satisfactory. Ob- 
literation of the cul-de-sac from above is one of the methods of handling these 
cases. 

Repair from below can also be carried out satisfactorily where the condi- 
tion is recognized and obliteration of the sac can be effected. If the condition 
is overlooked failure to get permanent results from perineal repair is almost 
certain to occur. I believe this condition of dissecting cul-de-sac with posterior 
vaginal hernia is much more common than is generally recognized. 


Dr. Epwarp H. Ricuarpson (Baltimore, Md.).—I think Doctor Black 
has rendered an important service in calling specific attention to these vaginal 
herniae, because they are very often overlooked. It must be borne in mind 
that posterior vaginal hernia as an entity, isolated as the only local pathology, 
is indeed a rare thing. As Doctor Black has stated, in both instances there 
was an accompanying prolapse of the uterus. Therefore, it is difficult to dis- 
cuss this particular type of hernia without consideration of the entire subject 
of vaginal hernia. I would, however, like to emphasize one or two points, 
which have caused me to change my earlier views with regard to the best 
management of vaginal hernia. I do not mean the small type consisting of 
a simple rectocele or cystocele. I am speaking now of the advanced grade 
ones in association with marked prolapse of the uterus. Many men are 
wedded to the idea that in such cases total vaginal hysterectomy is the best 
form of treatment. I need not comment on the fact, which you will readily 
admit, that women presenting this type are usually elderly women, and any 
type of celiotomy is a far more serious procedure than a vaginal operation for 
the correction of this condition. Therefore, my practice is to avoid celiotomies 
if possible. Vaginal hysterectomy has been performed with striking success 
for many years, and several excellent operations have been devised from 
which one can choose. Until a few years ago my own belief, based upon a 
lifetime of experience, was that vaginal hysterectomy is the most satisfactory 
method of treating uterine prolapse, because in private practice it gave uni- 
formly good results and I believed the same was true also of the clinic cases. 
However, in checking over our clinic cases we found that 30 per cent were 
partial failures. After they had resumed their occupation of hard labor, in 
many instances, we found recurrences, either in the form of a small cystocele 
or rectocele—the incidence of such recurrence judged by rigid anatomic stand- 
ards was 30 per cent, whereas the incidence after the interposition operation 
was only 4 per cent, judged on an anatomic basis. That led me to revise my 
operative plan. I have recently published a composite operation, every step 
of which has been borrowed from a well established plan of dealing with these 
vaginal herniae, and incorporated them into a single procedure, which has 
proven eminently successful. 


Dr. DonNELL B. Coss (Goldsboro, N. C.).—Having two cases of perineal 
hernia in the hospital at the present time, I have been particularly interested 
in Doctor Black’s paper. These are the first such cases I have recognized. 

One is a patient, age 60, who had had an operation for uterine prolapse and 
rectocele performed elsewhere, at which time a ventral fixation of the uterus 
and repair of the perineum was accomplished. She stated that she considered 
herself worse than before the operation. A posterior vaginal hernia was rec- 
ognized at the time of the second operation. The hernial sac projected be- 
tween the rectum and the posterior vaginal wall and extended downward as 
far as the introitus. After performing a vaginal hysterectomy, the hernial sac 
was dissected free, closed with a purse-string suture and attached to the 
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approximated broad ligaments, thus almost completely obliterating the cul-de- 
sac. A repair of the perineum completed the operation. 

The second case gave a history that at age 14, a uterine prolapse developed, 
the result of drawing and carrying heavy buckets of water. No effort had 
been made to correct this condition until she presented herself for treatment 
at the age of 55. At operation the prolapsed uterus was removed vaginally 
and on dissecting the perineum a hernial sac was found extending downward 
between the rectum and the posterior vaginal wall. The sac was dissected 
out, closed, and sutured to the approximated broad ligaments, after which 
the perineum was repaired. 

Doctor Black has called to our attention a condition which may easily be 
overlooked. In operating for the repair of rectocele the failure to recognize 
and eradicate a perineal hernial sac would most certainly predispose to a re- 
currence of the condition. Such would account for poor results which occa- 
sionally follow perineorrhaphy. 


Dr. Wm. T. Brack (closing).—The case previously reported and the 
two reported today were operated upon vaginally. If it is necessary to open 
the abdomen, the sac may first be dissected free through the vagina and the 
stump sutured to the uterus from above. Since completing this paper I have 
had another case of posterior vaginal hernia in a nulliparous woman. The 
hernia protruded through the vaginal orifice. Due to a small fibroid it was 
necessary to perform a celiotomy, at which time a supravaginal hysterectomy 
was performed. The peritoneum was drawn upward and plicated, then su- 
tured to the cervix. 























VAGINAL CYSTS 
WITH SPECIAL REFERENCE TO THOSE OF GARTNER’S DUCT 
Rospert L. Sanpers, M.D. 


Mempuis, TENN. 


We ArE indebted chiefly to the German authors of the nineteenth cen- 
tury for our first accurate descriptions of the etiology and histology of 
vaginal cysts. So thorough were their studies, in fact, that apparently little 
of fundamental importance remained to be discovered; contributions during 
recent decades have consisted, in the main, of reports of cases. A number of 
résumés, however, have been presented, several of them describing in detail 
different phases of the subject. Cullen,* in 1904, gave a comprehensive pic- 
ture of vaginal cysts and collected the cases reported up until that time. His 
article on the subject still remains outstanding in American literature. 

Vaginal cysts have been classified according to their origin into three 
principal types: The first of these, which constitute the majority, are in- 
clusion cysts. They are caused by enclosure of epithelial cells in the vaginal 
stroma during the healing of birth injuries or repair of perineal lacerations. 
lhe author has seen many cysts of this variety. The average size is that of 
a cherry, and the contents a thick, sebaceous, yellow substance. Their walls 
are fibrous and generally lined by several layers of squamous epithelium. 
They are seldom definitely encapsulated. Multilocular forms are not un- 
common, 

Another, though rare, type of vaginal cyst is formed by the occlusion of 
the glands following inflammation of the vaginal mucosa. The lining epithel- 
ium may be columnar, resembling the cells of the cervical glands, or it may 
be cuboidal or flat. Glandular cysts are small, and the surrounding mem- 
brane usually is inflammatory. 

Early investigations in embryology of the urogenital tract revealed that 
anomalies of development are responsible for a large number of tumors of 
this region. Thus, it has long been recognized that faulty embryologic growth 
may cause the persistence after birth of remnants of the wolfhan ducts, and 
these may continue to secrete, enlarge, and form cysts even in adult life. 
Many retroperitoneal growths, tumors of the broad ligament, the parovarium, 
uterus and cervix are attributed to wolffan body origin. In a few cases, the 
ducts have been found present practically in their entirety, from the superior 
pole of the kidney to their openings near the hymen. Greig and Herzfeld® 
reported two tumors of wolffian duct origin in young children, one of which 
was 145 Mm. and the other 150 Mm. in length. In both cases they obtained 
roentgenograms of the ducts after their injection with bismuth. Watts!® 
described a cyst of the paravaginal portion of the duct, in a woman, age 41, 
which could be probed for several inches upward from its orifice. 
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The lower, paravaginal segment of the wolffian body, which is known as 
Gartner’s duct, is one of the more common sites of vaginal cysts. This is 
not surprising in the light of Kock’s!” finding that it is patent for a distance 
of five to 20 cm. in 80 per cent of women. Dilatation takes place when the 
duct is completely occluded or has only a small opening; in the latter event, 
a vaginal discharge may be present. Cysts of this segment of the duct are 
located, as a rule, on the anterior or lateral vaginal wall, the opening being 
normally in the immediate vicinity of the hymen. A few, however, have 
been reported posteriorly. The cysts may grow to be quite large, especially 
during pregnancy, causing much discomfort and interfering with childbirth. It 
is probable that the rich blood supply incident to the pregnant state stimulates 
their growth. Several authors have described cases in which it was neces- 
sary to excise or drain a cyst of Gartner’s duct before delivery could be 
effected. Frank® performed a cesarean section because of this complication. 
As a rule, the masses are sessile and oblong, although they may be peduncu- 
lated, and slightly irregular in shape. The majority are single, yet they may 
be multiple, arising from consecutive remnants of the duct. In Frank’s case 
there were four large cysts along one side of the vagina. From the histologic 
appearance, he regarded these as of Gartner’s duct origin. 

Histologically, cysts of Gartner’s duct vary widely. The walls are fibrous 
and usually thin, but the lining may consist of several types of epithelium, 
from the stratified squamous to high columnar and papillary formations, in- 
cluding cuboidal, cylindrical, ciliated and nonciliated epithelium. The cells 
may be arranged in one or many layers. On the other hand, the larger 
cysts may be devoid of epithelium altogether, because of intracystic pres- 
sure. The variety of epithelium found in the duct accounts for this diversity 
in the cyst. It also points to a continuing differentiation of the cells—an 
explanation which has been offered for the infrequent malignant degeneration 
of these cysts. The contents consist of a mucinous fluid, either colorless or 
of an amber shade. Upon hemorrhagic infusion, the fluid is converted into 
a chocolate colored, gelatinous substance. 

Departures from these forms may be observed in more solid tumors, such 
as one found by Spencert? in a woman of middle age. This was a peduncu- 
lated, benign adenoma, the size of a duck’s egg, which sprang from the vaginal 
fornix. The tumor consisted of glands lined with a single layer of columnar 
epithelium, in parts thrown into papillations, and set in a fibromuscular 
stroma. 

Of less significance because of their exceedingly rare incidence are va- 


ginal cysts caused by improper development of the miillerian ducts in the 
embryo. Freund‘ was the first to discover that maldevelopment of these 
ducts may lead to the formation of a double uterus, one with a blind vagina, 


with which it may or may not communicate. Such a vagina, if in connection 

with its supernumerary uterus, may become distended with menstrual fluid, 

or, if separate, may be filled with secretion. In either case, it forms a tumor 
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in the lateral wall of the normal vagina. Only a few instances of this con- 
dition are reported in the literature. 

It should be mentioned that gas cysts and echinococcus cysts are also 
observed occasionally in the vagina. The former are believed to be caused 
by the Bacillus aerogenes capsulatus. They develop during pregnancy, are 
small, and readily collapse on puncture, or disappear spontaneously after 
delivery. The diagnosis of echinococcus cysts may be made by microscopic 
study. 

Differentiation between these various types of cysts will depend prin- 
cipally upon the size, location, and microscopic picture. Inclusion cysts may 
be suspected from their location, in er near a perineal scar. Cysts of Gart- 
ner’s duct may be conspicuous for their size, and perhaps because of a dis- 
charge. In the presence of a vaginal discharge of obscure origin, therefore, 
one should make a careful search for such a cyst. Aside from these features, 
one must rely upon the pathologist’s report. 

Dilatations and anomalous ureters connected with ectopic kidneys may 
be confused with true vaginal cysts. The presence of a ureter, however, 
may be proved by an incontinence of urine or an escape of urine on punc- 
ture of the mass. There has also been much discussion as to the possible 
origin of vaginal cysts in the urethral glands or Skene’s ducts, but this still 
remains a debated question. It is believed that Gartner’s duct may open 
into the urethral meatus. 

Vaginal tumors are often mistaken for colpoceles. Downing* described 
a rather singular tumor which was so diagnosed. On abdominal section, 
it proved to be a pedicled fibromyoma 15 cm. long, 8 cm. wide, and 2 cm. 
thick, protruding beneath the base of the bladder and extending up behind 
the pubic ramus into the soft tissues. 

Faber® encountered another interesting growth in the vaginal wall. This 
was a fibromyxolipomatous tumor of the right broad ligament, weighing 
500 Gms., which extended down the right wall of the vagina and bulged into 
the perineum. 

A posterior vaginal hernia may also closely resemble a vaginal cyst. The 
diagnosis of a hernia generally can be made by digital examination. More- 
over, the mass, although large, will be found in the floor of the vagina. 

The author wishes to present a case of a cyst of Gartner’s duct which 


has recently come under his observation. It is interesting chiefly because 


of its size, which was so large as to protrude from the vagina, cause much 
discomfort, interfere with normal functions, and consistute a potential ob- 
struction to labor. 


Case Report.—P. S. L., white, female, married, age 38, was first seen February 
18, 1937. She had had one child, age 12, but no other pregnancies; her menstrual cycle 
had been normal. Her past history was essentially negative except as related to her 
present complaint. She sought examination on account of a large tumor which was 
bulging from the vagina. 
Several months prior to her pregnancy, 13 years ago, she discovered a small lump, 
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the size and shape of an olive, in the anterior vaginal wall just below the urethra. It crew 
to the size of a hen’s egg during gestation, but did not obstruct delivery. After the birth 
of her child it had enlarged no further until three years ago, when it had again beoun 
to grow, increasing rapidly for a year. Since that time it had remained stationary. Three 
weeks before examination she had injured it in some manner and an ulcer had formed 


on the vaginal surface, accompanied by a slight bloody secretion and some irritation 





Fic. 1.—Showing\a large vaginal cyst protruding through the labia, 
deforming and obstructing the introitus sufficiently to interfere with child 
birth. It extends from the urethra to the cervix in the midline of the anterior 
wall, involving the vaginal tissue equally on both sides. The large ulcer 
on the surface bled easily on manipulation. The dotted line represents the 
proposed line of incision. 


and tenderness. On lying down she could partially reduce the mass, but when she stood 
or walked, it protruded far out of the vagina, causing discomfort by contact with her 
clothing. It did not interfere with urination and bowel movements. 

Physical Examination revealed a well developed, moderately obese woman. 


tory and cardiac systems, normal; blood pressure, 120/70; and blood and urine studies 
The 


Respira- 


gave negative results. In her left flank was a lipoma the size of a goose egg. 
abdomen was normal in size and contour, and no tenderness nor mass could be elicited 
by palpation. 

Pelvic Examination—The perineum was moderately lacerated, its support 
good. There was a large tumor protruding through the labia and extending several inches 
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bladder wall muscularis 


cyst wall 


e Stam 


Fic. 4.—Showing the gross specimen after its removal. Note 
the large mucosal ulcer, the thick muscular layer from the bladder 
wall, and the portion of the cyst wall which was in contact with 
the bladder mucosa. The cyst measured 9 by 8&8 by 4 cms. It con 
tained 80 cc. of turbid, mucilaginous brown fluid 


S vaginal 
miucosa 
ulceration 


s, but 


is without constrictions or lobulations. (B) Showing the exterior surface of the cyst. he aginal 
mucosa is thrown into folds and is thick and edematous. On the left margin may be seen muscularis 
from the bladder wall,.and on the right the large mucosal ulcer observed on the front of the intact cyst. 
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Fic. 5.—(A) Showing the cyst open. The lining is smooth; it is slightly irregular in_a 
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outside the vagina; on its most dependent portion was an ulcer one and one-half inches 
in diameter (Fig. 1). Its general appearance was that of a procidentia, and at first the 
ulcerated area gave one the impression of an eroded cervix. The mass was semifluctuat- 
ing, slightly tender on the surface, and could be pushed back partially within the vagina. 


Behind it, the cervix could be felt in its normal position. It was then apparent that the 
protrusion was caused by a large cyst located in the midline of the vagina, growing later- 
[ b ; 

ally for an equal distance on both sides and longitudinally from just below the urethral 


meatus to the anterior face of the cervix. The posterior and lateral fornices were not 





Sturm. 


(A) Showing section of the vaginal mucosa, which nsists of stratified squamous epithelium, with rather m 
f the superficial layers. The papillae are normal in appearance. (B) Showing the entire thickness of the « 
I ) pay Zh 


excised from the vagina. The lining is composed cf low cuboidal epithelium, the greater part of which 
th 


cyst is characterized by necrosis and leukocytic infi' tration 


involved. No other cysts were found in the vagina. The fundus of the uterus was 
normal in size and position, and no masses could be felt in the adnexa. Nothing abnor- 
mal was discovered on rectal examination. 

Diagnosis —The mass was diagnosed as a vaginal cyst, probably arising from 
Gartner’s duct. 

Operation—Under cyclopropane anesthesia, an elliptical incision was made, begin- 
ning just below the meatus, was carried laterally, well beyond the ulcer and posteriorly 
to the cervix. The vaginal wall was dissected free for an inch and a half on each side 
until the muscular layer of the bladder wall was reached, when it was found that the 
tumor extended still deeper into the structures of that viscus. The muscular layer was 
then divided down to the bladder mucosa, which was in contact with the cyst. A line 
of cleavage was established and the cyst removed with a portion of the muscle com- 
posing the bladder wall, leaving the bladder mucosa exposed for a distance of two inches. 
The bladder mucosa was thick and edematous, but was not damaged (Fig. 2). The cyst 
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was removed intact; the bladder muscularis sutured; the vaginal incision closed with 
interrupted chromic catgut sutures (Fig. 3), without drainage. 

Postoperative (ourse—The patient was catheterized every eight hours for the first 
three days, then allowed to void naturally. The wound healed by primary union, and 


she was dismissed from the hospital two weeks after operation. When next exan ined, 
on April 7, 1937, nearly two months after operation, the vaginal wall had healed en- 
tirely, the suture line was in perfect condition, and all the structures were normal. She 
has had no further pelvic trouble. 

Pathologic Examination —Gross: “The specimen consists of a soft, fluctuating mass, 
measuring 9 by 8 by 4 cm., covered by mucous membrane, and presenting on its most 
dependent portion an ulcerated area 4 cm. in diameter. The cyst wall is approximately 
4 Mm. in thickness. The area of excision from the bladder wall is 6 cm. in diameter, 
The lining of the cyst is soft and smooth (Fig. 4), its contents 80 cc. of turbid, mucilagi- 
nous brown fluid. 

“Microscopic: Section of the vaginal mucosa shows a stratified squamous epithelium, 
with rather marked cornification of the superficial layers (Fig. 6A). The greater part 
of the lining of the cyst is composed of low cuboidal epithelium, chiefly in a single layer 
of cells; the remainder consists of dense connective tissue and interlacing bundles of 
smooth muscle fibers (Fig. 6B). There is necrosis and leukocytic infiltration of the 
ulcerated area (Fig. 6C). Pathologic Diagnosis: Large vaginal cyst of embryonic origin, 
probably of Gartner’s duct.” 

CoMMENT.—It is difficult to correctly classify vaginal cysts. There seems 
to be no criteria by which one can identify the histologic structures and thereby 
definitely settle the problem. After reviewing many articles on the subject, 
studying numerous case reports and microscopic pictures as described by vari- 
ous writers, and after a thorough study of the case reported here, it is the au- 
thor’s belief that this large cyst belongs to that group originating in Gartner’s 
duct. 

An interesting feature of cysts of Gartner’s duct is that they seldom be- 
come malignant. Several authors have called attention to the fact that the 
cells continue to differentiate rather than to remain in their embryonic state, 
thus almost eliminating the cancer potentiality. 

Considering the importance of vaginal cysts, in that they may interfere 
with normal functions and become troublesome and even cause serious com- 
plications at childbirth, it seems that the subject has not been discussed as 
freely as it merits. Many vaginal cysts which have been discovered are, doubt- 
less, never reported. It is hoped that this paper will stimulate an increased 
interest in all varieties of vaginal tumors; that we may have, if possible, a 
better knowledge of the histologic characteristics of each type, as well as a 
more accurate record of their incidence, and, finally, that we may more fully 
appreciate the necessity for removing them while small in order to prevent 
the possibility of their growing to obstructive proportions. 
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Discussion.—Dr. Lucius FE. Burcu (Nashville, Tenn.).—Cysts of the 
vaginal wall are unusual; those, however, of the inclusion type are not of 
great import. I have seen a rather interesting inclusion cyst following 
gonorrhea in infancy, and also a case of marked vaginal contraction, likewise 
following gonorrhea in childhood. The cysts of Gartner’s are found anterior 
and occasionally lateral to the vagina. I have never seen a solid tumor of the 
vagina. Such tumors must be exceedingly rare. A more common cyst of 
the vagina of some importance is the emphysematous cyst. These appear 
during pregnancy, are relieved by puncture and usually disappear after 
pregnancy. 
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WILLIAM HALL GOODWIN 


1882-1937 


WILLIAM HALL Goopwin died suddenly at his home, University, Va., on 
May 23, 1937. He had suffered for some time with coronary disease. He was 
born at Lexington, Ky., February 3, 1882, son of the late William Moore and 
Katherine (Hall) Goodwin, and spent his early years in Lexington, Ky. In 
1904, he was graduated with the A.B. degree from Transylvania University, 
and obtained his medical degree from the University of Virginia in 1908. The 





Witit1am Hatt Goopwin, M.D. 


following year he remained as an intern in the University of Virginia Hos- 
pital, and then spent one year on the Surgical Service of Bellevue Hospital 
in New York City. On returning from New York he became resident surgeon 
at the University of Virginia Hospital and, in 1910, was made adjunct pro- 
fessor of surgery and gynecology in the University of Virginia. Subsequently 
he was promoted to the professorship of clinical surgery and gynecology, which 
position he filled until about a year before his death, when he retired on account 
of ill health. 

In 1917, Doctor Goodwin organized the University of Virginia Base Hos- 
pital Unit, designated as Base Hospital No. 41. He was commissioned Major, 
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the unit was mobilized at Camp Sevier and went overseas from New York 
City, in July, 1918. Shortly before sailing Doctor Goodwin was promoted 
to Lieutenant-Colonel and his technical duties were those of Chief of the 
Surgical Service of Base Hospital No. 41, which was stationed at St. Denis, 
France. On April 19, 1919, he received a citation from Gen. John J. Persh- 
ing and, following his honorable discharge four days later, returned to the 
United States and resumed his duties with the medical faculty of the Uni- 
versity of Virginia. 





on 
wi Doctor Goodwin was a member of the Virginia State, Southern and 
ind \merican Medical Associations, and a fellow of the American College of 
In Surgeons and the Southern Surgical Association. His fraternities were Kappa 
itv, \Ipha, Phi Rho Sigma, Sigma Xi, Alpha Omega Alpha and Phi Beta Kappa. 
Phe He was a Presbyterian. 

On December 27, 1921, he married Miss Mary Stuart Cocke, of Roanoke, 
Va., who survives him. 

Doctor Goodwin was a good teacher and able surgeon. He was greatly 
respected and beloved by his students and patients. His surgical skill and 
good judgment contributed much to the upbuilding of the surgical department 
of the University of Virginia. His genial disposition and innate kindness won 
for him a host of friends. 
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JAMES KNOX SIMPSON 
1886-1937 


James Knox Simpson, Fellow of the Southern Surgical Association, died 
at his home in Jacksonville, Florida, on May 18, 1937. He was born in 








James Knox Simpson, M.D. 


Laurens County, South Carolina, in 1886, and obtained his preliminary educa- 
tion at Clemson College, South Carolina, being graduated from the University 
of Pennsylvania Medical School in 1909. The next two years he spent at 
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the Mayo Clinic in Rochester, Minnesota, and, in 1912, located in Jackson- 
ville. Florida, where he resided until his death. 

Doctor Simpson's surgical skill rapidly won for him a prominent place 
in the ranks of his profession. He took an active interest both in organized 
medicine and in hospital work. He was a member of his County, State, and 
National organizations and served as President of his County Society, as well 
as being a member of many important committees. He was on the staff of St. 
Luke’s Hospital, the Duval County Hospital, and St. Vincent’s Hospital of 
Jacksonville, Florida. In addition to being a Fellow of the Southern Surgical 
Association, he was also a Fellow of the Southeastern Surgical Congress, the 
American College of Surgeons, and the Southern Medical Association. Dur- 
ing the World War he was on the surgical staff of the United States Naval 
Hospital at Charleston, South Carolina. 

Doctor Simpson took an active interest in civil and religious affairs. He 
was an Elder in the Riverside Presbyterian Church, Jacksonville, and took 
great interest in the affairs of this church. 

He possessed many talents and, as an especial hobby, was an amateur 
sculptor. One of his works was a bronze plaque of the late Dr. Joseph E. 
Venable, Founder and Pastor of the Riverside Presbyterian Church in Jack- 
sonville, which he presented to the Church. 

Doctor Simpson's widow and three children survive him. He will be greatly 
missed, not only in professional, but in civic circles. 

GERRY R. HoLpen. 















JAMES ERNEST STOKES 
1868-1937 


Born in Baltimore, Md., the son of an Episcopal clergyman, Dr. James 


Ernest Stokes received his medical degree at the University of Maryland. 








James Ernest Stokes, M.D. 


He was an intelligent and serious student, ambitious enough to spend the fol 
lowing two years in Europe, studying chiefly in the University of Freiburg, 
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Germany. Returning to Baltimore, he was appointed Resident Gynecologist 
in the Johns Hopkins Hospital and retained this position for a period of six 
years under his Chief, Dr. Howard A. Kelly. Through this excellent train- 
ing and indomitable interest in his work Doctor Stokes was eminently pre- 
pared for the career which he so ably fulfilled. 

In 1899, he was invited by Dr. John Whitehead, of Salisbury, N. C., to 
join him in the establishment of a private hospital, which was known as the 
\Whitehead-Stokes Sanatorium. This institution continued intact for 22 years, 
conducted for a time by Doctor Stokes alone after the death of Doctor White- 
head. In 1921, it became the Salisbury Hospital and later (1932) the Rowan 
General Hospital affiliated with the Duke Endowment. This new modern 
plant of 80 beds, fully equipped, a real community hospital, is the direct suc- 
cessor of the original institution begun nearly 40 years ago. From first to 
last, throughout its existence, Doctor Stokes was the prime mover in all 
the efforts to enlarge the institution, to improve its facilities and to keep it 
abreast of the times. He joined heartily in the plan to merge his private 
interests with the larger hospital and generously gave of his time and means 
for the public good. A year before his death he was elected chief of the 
staff of the combined institution. For two or three years previously he had 
not been in active practice on account of ill health, but his advice was con- 
tinually sought in consultation. 

The professional affiliations of Doctor Stokes included membership in his 
state and local organizations, in the American College of Surgeons, and a 
tour of duty at an officers’ training camp during the World War. He was 
chosen a Fellow of the Southern Surgical Association in 1904 and served as 
Vice-president in 1917. He was faithful to his duties as a churchman and 
as a citizen. Surviving him are his widow, the former Miss Rebekah Marsh, 
of Salisbury, a daughter, and a sister, Miss Emma L. Stokes, of Baltimore. 

This enumeration of positions held, honors bestowed and work performed, 
does not begin to express adequately the deeper things in the life of Doctor 
Stokes. Coming into a strange community, after a long hospital sojourn, he 
fell at once into the ways of the people, and won for himself, both personally 
and professionally, a place of lasting regard. As a man he was modest to a 
fault, shy to the public gaze and unobtrusive in assemblies; but to his good 
friends and reciprocal colleagues he was warmly affectionate and under- 
standingly intimate. He admired those whom he found worthy of confi- 
dence. He had no taste for sham and pretense. 

Doctor Stokes was first and foremost a gynecologist of singular ability 
and his practice throughout was largely confined to that specialty. Yet by 
association and experience he extended his surgical training to broader fields. 
His capacity was unquestioned, for he combined judgment, vision and technic 
in balanced proportion. His reputation reached far from his immediate 
neighborhood, and in his prime he “drew” distant patients, chiefly those in 
quest of his established gynecologic skill. At the beginning of his work in 
Salisbury he found such untrained assistants and inadequate equipment that 
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he virtually performed the offices of nurse, orderly and anesthetist as well 
as operator—so desirous was he of giving his patients the best attention. 
That was Stokes all through, conscientious to the mth degree. He never 
spared himself, too frequently and too freely giving of his time, labor and 
thought to the remotest detail. 

The published papers of Dr. Stokes were few in number and far apart in 


time. But they were prepared with infinite patience and were usually com- 


prehensive. His regular attendance upon the sessions of the Southern Surgical 


Association was the one feature of the year for him and he was ever a 
thoughtful listener and a wise counsellor in the inner circles of personal com- 
panionship. His last appearance at the meeting of 1934 was marked by the 
same whole-hearted devotion to his friends and the spirit of our organization. 
Ernest Stokes was truly a gentle-man. Those who knew him best will 
miss him most. 
HupBert A. Royster. 
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NATHAN WINSLOW 


1878-1937 


Dr. NATHAN WINsLow, Professor of Clinical Surgery in the University 
of Maryland and member of the Southern Surgical Society, died October 7, 


1937, of a fracture of the skull resulting from an automobile accident. He 





NatHan Wrnstow, M.D. 


was the oldest son of the late Dr. Randolph Winslow, Professor of Surgery 
in the University of Maryland from 1902 to 1920, himself a member of the 
Southern Surgical Association and its president in 1921. 

Dr. Nathan Winslow received his bachelor’s degree from the Johns 
Hopkins University and his doctor’s degree in medicine from the University 
of Maryland in 1901, being the honor man in his class. St. John’s College at 
Annapolis, Maryland, gave him a master’s degree in 1913. He was house 
officer in the University Hospital for three years after graduation. Soon 
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after leaving the hospital he married Margaret Kable Massey, who had te- 
cently graduated from the Training School of the University Hospital. 

He lived out his professional life as he started it—in intimate association 
with the different phases of a medical school and a teaching hospital, with 
only one break. He was a member of the Medical Reserve Corps, and, in 
1916, was called into active service, going with General Pershing into Mexico, 
Soon after the entrance of the United States in the World War, he was trans- 
ferred to Fort Oglethorpe and was later sent to Newport News, Virginia, 
where he served until 1920 in the Embarkation Hospital with the rank of 
major. 

He advanced through the various grades of the surgical department of his 
alma mater until he was made Professor of Clinical Surgery in 1931. He 
served his school with distinction in a number of fields, but he was best known 
because of his long career as Editor of the Bulletin of the School of Medi- 
cine. His editorship of various University of Maryland publications occupied 
much of his time for 27 years. During this long period he wrote numerous 
editorials, reviews and items of medical news and devoted many long and 
weary hours to the editing and correction of students’ essays, because he was 
a firm believer in the value of the once popular thesis as a part of the stu- 
dent’s duty and training. He was a writer of excellent English and published 
a long list of articles on many clinical subjects. Among these are a number of 
papers exhibiting exhaustive literary research, especially in the fields of sup- 
purative pericarditis and aneurysm. At the time of his death he had been for 
several years in charge of the teaching of operative surgery in the animal 
laboratory and found time to carry on a number of research problems. In- 
deed, his death was indirectly due to his devotion and faithfulness to any duty 
he assumed, as he was driving in the night on his return from North Carolina, 
where he had gone to visit a sick relative, hurrying back to Baltimore to meet 
his class the following morning. 

It is, therefore, very evident that his duties as editor, his writing, his 
teaching, his research, together with his practice, made of him a seriously 
busy man, but in addition to this he had an absorbing hobby—his interest in 
medical books and the library of the medical school. 

Of his character and personality much could be said. He was essentially 
a modest man, but also a courageous one. His outstanding qualities were his 


honesty, his sincerity and his kindness. 4 
‘ : ARTHUR M. SHIPLEY. 
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